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TECHNICAL MEMORANDUM NUMBER 1 200071

fi '1DATE: January 16, 1991 - - - - - u t>

l6: Vanessa Harris, Site Manager

CC: Marcia Kuehl - RI Lead f^T*,^ V ".""' ' 1 ^"- f
Roaan Gau - Project Manager \j\> *\ , '' / /
Mike Grosser - TSQAM ii i j ! ' - ! 1 .''. • *:- ,Vj- '- : i -\ 1II tw^in 4 «* J aJ »J i •

FROM: Tom Puchalski
t

SUBJECT: EPA ARCS Region V Contract Ho. 68-W8-0093
EFA Work Assignment No. 17-5L4J
Donohue Project No I.20026.023
Himco Dump RI/FS

MONITORING WELL INSTALLATION

Introduction•

Four deep groundwater monitoring wells were installed as described in
Exhibit A, Field Sflfflpliny Plan AJ'J'STI'frJIB Co Volume 2. Field Sapling Plan.
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Drilling activities for these well installations began on November 27, 1990,
and were completed December 15, 1990. These piezometers were installed to
provide groundwater samples for chemical analysis and ft- pr-r-idt water eleva-
tions to be used in groundwater flow analysis. Steve Padovani and Tom
Puchalski of Donohue & Associates, Inc., inspected the drilling and well
installation activities, completed qualitative logs based upon visual inspec-
tion of cuttings liberated during air rotary drilling, performed and docu-
mented air monitoring using a photoionization detector and gasponder, and
completed wall installation documentation forms and activity logs. Drilling
and well installations were completed by John Mathes and Associates, Inc.
(Columbia, Illinois), with a TH 60, Ingersol Rand air rotary rig.

Methods

Drilling and well installation methods were performed as described in Exhibit
A. Field Sampling Plan Addendum to Volume 2. Field Sampling Plan. Himco D'IBTP
Remedial Investigation/Feasibility Study. Elkhart. Indiana. Section 4.2.

Air rotary drilling was used to advance boreholes prior to the installation of
piezometers. A 7-7/8-inch tricone bit was advanced ahead of 8-inch driven
steel casing. No samples were retained from these four borings for piezometer
installations, but the Donohue geologist completed an approximate log as
drilling progressed based upon visual inspection of drill cuttings.

Piezometers were finished at the following depths: P101B, 98 feet; P101C,
165 feet; P102B, 65.4 feet; and P102C, 159.5 feet. Their locations are
provided in Figure 1.
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A typical piezometer installation began with steam cleaning of the 2-inch
diameter stainless steel well casing and plastic 1-inch diameter tremie pipe.
Following steam cleaning, the 5-foot screen (Dietrich 2-inch I.D., flush-
thueaded, 0.010-inch slot, Schedule 5, Type 304 stainless) and riser (Dietrich
2-inch I.O., flush-threaded, Schedule 5, Type 304 stainless) were wrapped with
teflon tape at the Joino and threaded together before being lowered into the
borehole. Enough 10-foot stainless steel sections were threaded together to
allow a 2.5-foot riser stickup to extend above the ground surface. Excess
stickup was cut off with a pipe cutter. In P102B, the annular space between
the well screen and the borehole wall were backfilled with number 10-20 silica
sand (Colorado Silica Sand, Colorado Silica Sand, Inc., Colorado Springs,
Colorado) to 3.4 feet above the top of the well screen. P101B, P101C, and
P102C were installed with natural formation sand which collapsed onto the well
screen from 2 to 4 feet above, che. .top of the well screen.

The placement of the filter pack was followed by the installation of a 2.5- to
3-foot thick bentonite slurry seal. From the bentonite seal to approximately
3 feet from ground surface, the annular space was backfilled with a
cement/bentonite grout. A concrete collar was used to cement the protective
casing (steel .4-inch diameter) in place. Vented, threaded PVC caps were
installed at the top of the 2-inch risers. Protective casings were supplied
with locking lids.^Well installation diagrams are provided in Appendix B.

l>aft*- Bc**\*a l*«s orcpn>̂ <d«<i. vw> *pt>«*<fiifc A.
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Intermediate piezometer P102B was installed at 65.4 feet rather than 100 feet
since a silt and silty clay layer approximately 34 feet thick was logged
beginning at approximately 65 to 70 feet while the boring for P102C was
drilled. P102B was installed directly above this confining unit.

•»,

P102C was intended to be installed at 175 feet, however, a fine dense sand
unit encountered at about 120 feet slowed down the rate of casing advance to
less than 20 feet per hour. Very little water was being produced from this
zone. Because driving casing became slowed to the point of futility, the well
was installed at 159.5 feet by drilling beyond the 140-foot bottom of the
8-inch casing.

P101C was also intended to be installed at 175 feet, however, a large hole
developed beneath the back of the rig by settling of sand during casing
pounding. This problem, in addition to sand heaving up into the 8-inch
casing, forced the installation to occur at 165 feet.

A natural formation sand was used in place of the specified filter pack sand
in P102C, P101B, and P101C since sand immediately collapsed the borehole as
the drill bit was removed. The 2-inch casing was installed beyond the bottom
of the 8-inch casing by jetting water with a tremie pipe while allowing the
weight of the 2-inch casing to sink it down to the previously drilled depth.
Most of the jetted water circulated back up the 8-inch casing and was not lost
to the formation.

Head pressures and loose formation sand also account for natural sand which
blew up within the 8-inch casing before the bentonite slurry seal could be
installed to the base of the 8-inch casing. Up to 2 feet of sand flowed up
into the 8-inch casing prior to seal installation. Specific depths of seal
placement are provided for each well in Appendix B.



Summary of Results

No samples were retained for this task. The stratigraphy at these locations
is provided by boring logs for water table well locations and geotech borings.

•
The most significant challenge to overcome during these well installations was
due to sand heaving up into the 8-inch casing while well installations were
being done. The rate of sand heaving was fast enough so that by the time the
drill stem was broken and pulled from the boring, up to 70 feet of sand had
heaved up into the 8 -inch casing. This sand had to be removed prior to well
installation. \

The sand was cleared from the casing at P102C by jetting water down into the
8-inch casing as the 2 -inch easing was installed. Sand and water circulated
up and out of the 8 -inch casing which allowed the 2 -inch casing to drop. Once
the sand was removed from the 8 -inch casing, further jetting below the 8- inch
casing allowed the 2-inch casing to drop below the 8-inch casing and, there-
fore, expose the 2 -inch casing to the formation. This method was required to
expose the screen below the 8 -inch casing because attempts to pull the casing
up were not successful. Shallower installations at P101B and P102B, however, >*"'r
were installed- by pulling the 8-inch casing up while the 2-inch casing
remained stationary. The installation at P101C required additional effort
since the 8-inch casing could not be pulled up, and jetting was not successful
beyond the bottom of the 8 -inch casing. After two attempts at jetting the
well in place, the boring was overdrilled 10 feet and then jetted. This third
attempt was successful.

A/P/HIMCO/AG3
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APPROXIMATE BORING LOGS
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WELL/INSTALLATION DIAGRAMS
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TECHNICAL MEMORANDUM NUMBER 2

DATE: January 23, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski ,t

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 175L4J
Donohue Project No. 20026.024
Himco Dump

WELL DEVELOPMENT

All newly installed groundwater monitoring wells at the Himco Dump site in
Elkhart, Indiana, were developed a minimum of 24 hours after their installa-
tion. Water table wells were developed on November 13 and 14, 1990, and
piezometers were developed December 15 and 16, 1990. Developed water table
wells include WT101A, WT102A. WT103A, WT104A, WT105A, and WT106A. Developed
piezometers include P101B, P101C, P102B, and P102C. The locations of these
wells are provided in Figure 1 of this memorandum. Water table wells were
developed by John Mathes & Associates, Inc., and Eric Slusser of Donohue &
Associates, Inc. Piezometers were developed by Max Tinnin and Don Brewington
of John Mathes & Associates, Inc., and Tom Puchalski of Donohue & Associates,
Inc. Wells were developed to remove sediment from the well and to allow the
maximum amount of groundwater to enter the well for groundwater sampling.
Well development helps assure that a representative groundwater sample is
obtained.

Methods

Well development was carried out as specified in the Final Field Sampling
Plan. Himc.7 D/JPTg Remedial Investigation/Feasibility Study Elkhart. Indiana.
Section 4.2.2.3.

The development method for water table wells was different from the develop-
ment method for piezometers. Water table wells were pumped by hand using a
Brainard Killman hand pump.

Piezometers were developed using compressed air provided by the TH60 drill
rig. An air purging device developed by John Mathes & Associates, Inc., was
used. This device consists of a compressed air line attached to a tube
directed down into the well which takes an ISO-degree bend upward into the
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base of a 1-1/2-inch I.D. plastic water hose. The air lifts the sand and
waiper up through the plastic hose. This method was used for these deep wells
because a high volume of water and sand was required to be removed in a short
amount of time.

Pumps with sufficient pumping rates are not available for 2-inch wells. The
air developer served to remove the sand from the well and purge the ground-
water in a reasonable amount of time.

Pumping of the well continued until at least five well volumes were removed
and the purge water was s_ilt free, the water temperature was stabilized to
+0.5*0, pH was stabilized to ±0.1 units, and conductivity was stabilized to
±10 percent. \

Measurements of pH, conductivity, color, temperature, and turbidity were
recorded at least once after each of the five well volumes were purged.

Deviations

High pressure hot water washing of the Brainard Killman hand pump and the air
development pump was used for decontamination between wells instead of soap
and water, isopropanol, and deionized water as was described in Sec-
tion 4.2.2.4 of the sampling plan. The lengths of PVC connections and lengths
of the exit hose and air compressor hose were not easily cleaned by hand. The
high pressure hot water wash provided a quicker and more thorough method of
decontamination for this equipment.

The sampling plan specified using a submersible pump for well development.
The air development device used by Mathes for the development of the piezo-
meters was used in place of a submersible pump. No submersible pump is avail-
able which could pump out the sand and purge the groundwater as quickly from a
2-inch well as did the air development tool.

Summary of Results

Copies of completed field forms are provided in Appendix A. The development
methods successfully cleared the sand and silt from the installed groundwater
monitoring wells and removed the required purge volumes so that a representa-
tive groundwater sample could be collected after the wells had stabilized for
a minimum of two weeks. All groundwater wells provided sufficient groundwater
volume to conduct groundwater sampling.

TPA«
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APPENDIX A

WELL DEVELOPMENT DATA
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JT^ ĵ c A ^^ ^\ ^» * ̂ > S *f

tes: i" -It3 ?•" 2.CH ' *** J|*t'**

y^l« w\ .j, •: \H .g-L - 1. itl . 5 # Sai >(



Sheet.

r

\^

r

Donohue we" °<v"op™nt

1
Method of Development Pumped

Equipment „,, .. , Airlift

Pump r^^- Manufacturer

\ Bailed Blown

N2 Lift In. Bailer

D (*ct ,~L~J-&. K.

Description of site (weather, temp, soil condh

/^.~

Lenq

Surge 1

th

»oek

Ft. Material

Diameter 1 ̂  '& S" J-t.

tionsJ O*l , 5-"*^a ^»w ^"a *
,

Well NoxX'
^^ Time

v^ffT
^^T
^<^
-̂iS^T

^^rCTr*
^TsrTT
^^^ •̂̂ J
^^^
^^^

^^^^
^*^
^^^
^^*^
^^
^^*
^^^^

•̂
_^^~
^^^

Depth to
Water

IW

•

-

Depth to
Bottom

1U-U1

*

Additional Notes: Jt" 0 - /C3

Vp)u«te.
Remove*

3
13
a*
27

m
JT<

*

4

D«pth
After

1

I.M*

&^

pH

Ul

^S

,4*

W

»T*i

^T?

»

3, 4 1

Cond

13 *

M

im^
^^»

)*/*>•

KflM

1

Color

*<•

fc^

ft^

i?2
yx
e l̂f

Odor
Y/N

V

fr

f/
A/

*/
^

Temp

5V.z.

51\̂

57. U
$7.1
rr-*

Turbidity

o-*-*t>
•fu/̂ » J

KA.V
-f«^/

•S1*/1 .̂ 4nyt»<
*W«y^M. •K-'k-'

Comments

JJ.-^ «-^s

j^CT5S ^* /<5 5"(

J4-C.1I41 >*» »rftH?' o^- w-fe- c./,«

JLZ£L*. 3 s

I.M •"
L**(t



Sheet. J__ of (

Donohue
Engineers & Architects Project No.

Method of C

Equipment

AiV r

Pumo

evelopmen

V Ai

«i7 Man

t Pumped

rtift_s£

ufacturer

vX

' N2 Lift

K«:Hv.̂
Description of site (weather, temp, soil condr

Well Development J^fl-5/^0

3CC9i».C^ Site H;»v<c bi^vw-vi
'

Bailed Blown

In. Bailer

>

LenQ

Surge

thf fcO

3lorlr

Ft. Material >

-. T, 'fDiameter VH

LSTh>»>ll 7tLsHc
E,*'.t Hoi*

tions) ^V I* 3n>*TK.iJitAA 10 -\5w&U.f fnrrtu $u»t*** f̂ • Lj-<r ^o\ |
f ' i ( '

. V

Well No/̂
^r Time
?3HlJi
^>^\&
^^£&
-̂ils?

^**kS&
^^^L
^^•^I^TA
^^"
^~^
^^^
^^
^^~
^^^
^^^
^^^
^^^

•^
_^^^

Depth to
Water

1C. 5?

-

X

Depth to
Bottom

|-3d.6>

Vblurne
Removed

(galj

15

60
100
(40
HO^i j^

3l3O

Depth
After

W^O

pH

5^1
&/)5
ffll
w
^
h'f
9j\

*

Cond

V?^

V7V
W
Qt//
t^}r

HV;
H/l

Goto

LtJn*.
Lf

/^

dftlr-

U

l(

Odor
Y/N

P

f,
| t

n
t<
u

Temp

5f.^
%j
?/,0
^.f

^
Ifltft

te*C

Turbidity

H,-)(.

hw
Lo^
(I

Men*
Kictv?

\»

Comments

St'/fx,

^i'' s^KKA Uto'l

3f" 'yelhtut.ti^J"
&(l t' /*** »»4/ fctnfy

Fw s&nd* •*• lk*k i>w*i(Lr

l«

Addition.1 Notes: TniH^' &I«^ SUlTfc* WJOui ^AW/ fSOi#v 1 tlr1P *̂\



Sheet. of

Donohue Well Development

SiteJ J _ \

Method of Development Pumped

Equioment Y Airlift **

v^
/

N2Lift

Bailed Blown

In. Bailer

Puma i Tl . Manufacturer fViH*?

. Lenq

Surge

rti !r>r
3loHc

L__Pt. Material A Cm 3.C1T?

Diameter "Vu" /•..'/ i -.-
/ 1

Description of site (weather, temp, soil conditions) *i '̂  F . <P . &L UJ.U3 l̂ Hu^L . "Vki-fL^ ^wvi.^-. t̂ .1 / tu^^~
1 / 1 1 , / I

• >
Well No^X^
S^ T\m*
?^T3^
^^\i
^-^3s£>
^^\3&

^̂ ^̂ ^N!UA
.^^^^ *^TW

^^^-^Zĵ
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TECHNICAL MEMORANDUM NUMBER 3

DATE: January 21, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Regioh V>-Contract No. 68-W8-0093
EPA Work Assignment No. 17SL4J
Donohue Project No. 20026.024
Himco Dump

STAFF GANGES

Introduction

Three staff gauges were installed at the Himco Dump Site; one was installed in
the gravel pit pond at the northeast area of the site, one was installed at
the "L"-shaped fish pond at the southwest corner of the site, and one was
installed at the smallest pond on-site located east of the""L"-shaped fish
pond (Figure 1). The posts for anchoring the gauges were installed on
October 24, 1990, by Eric Slusser and Tom Puchalski of Donohue & Associates,
Inc. The gauges were installed onto the posts by Anya Kirykowicz and Stave
Spiawak on December 14, 1990.

The staff gauges were installed in order to gather surface water elevation
data. The measurements were taken on the same days-as groundwater elevations
from monitoring wells so that interconnection of groundwater and surface water
can be evaluated.

Methods

The installation of staff gauges proceeded as described in Section 4.3 Surface
Water Hydraulic Monitoring of the Final Field Sampling Plan. Himco Dump RI/FS.
Elkhart. IN. The actual material used for the anchor posts for staff gauges
deviated from what was described in the sampling plan. Two-inch I.D. electri-
cal conduit in 8- or 10-foot lengths were used in place of the coupled galvan-
ized steel described in the plan.

Anchor posts were driven into the bottom sediments of the ponds with a post
driver. Hip waders were used to allow the installation in water approximately
2 feet deep about 3 to 5 feet from the shoreline. About 4 feet of the posts
remained above water after driving in-place to allow tha attachment of a sheet
metal rule marked to 0.01-foot.



The sheet metal rules were attached to the anchor posts by bolts which pass
through the rule and into the posts. Holes were drilled in the posts to
accommodate the bolts by using an electric drill at each staff gajtge location.
A gasoline powered electric generator was used to power the drill. The sheet
metal rules were anchored with the top of the rule flush with the top of the
anchor post. The elevations of the tops of the anchor posts were surveyed by
Lang Feeney of South Bend, Indiana, on December 16, 1990.

Deviations

The locations deviate slightly from those shown in Figure 4-1 of the sampling
plan. While the ponds shown in Figure 4-1 all have gauges installed, Figure 1 X
of this memorandum more accurately locates the actual staff ga^ge locations
within each pond. The locations were modified to account for shoreline and
bottom sediment conditions which were most favorable for the staff gauge
installations. The conditions include consolidated bottom sediments, which
provide a sturdy anchoring of the post, and the absence of shoreline brush
which makes accessing and reading the gauges difficult.

Summary of Results

A table of the observed surface water levels and groundwater monitoring well
water level elevations are included in Appendix A. Measurements of the level
of ice during months when the surface water was frozen do not accurately
reflect the free water surface elevation and should not be used to evaluate
surface water to groundwater connection.
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TECHNICAL MEMORANDUM NUMBER 4

DATE: January 22, 1991
i

TO: Vanessa Harris, Sice Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, ProjecC Manager
Mike Grosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment Ho. 17-.5L4J
Donohue Project No1. 20,026.024
Himco Dump RI/FS ;

GEOTECH BORINGS

Introduction

Four deep (175-foot) geotech borings were drilled and sampled as described in
Exhibit A, Field Sampling Plan Â fltn/juj to Volume 2. Field Sflnrpling Plan.
Himcq Pymp Remedial Investigation/Feasibility Study. Elkhart. Indiana. Drill-
ing activities for these borings began on December 17, 1990, and were com-
pleted January 9, 1991. These four borings were completed to investigate the
site stratigraphy and to collect samples for geotechnical analysis at the
Himco Dump Site, Elkhart, Indiana. The boring locations are provided in
Figure 1 of this memorandum. Drilling and sampling activities were completed
by Max Tinnin and Don Brewington of John Mathes and Associates, Inc.
(Columbia, Illinois) with a TH60, Ingersol Rand air/mud rotary rig. Tom
Puchalski of Donohue & Associates, Inc., inspected the drilling and sampling,
completed time logs, logged all samples, collected select samples for geotech-
nical analysis, and performed air monitoring using a photoionization detector
and gasponder.

Methods

Drilling and sampling were performed as described in Exhibit A. Field Sampling
Plan Addendum to Volume 2 Field Stapling Plan. Himco DyifP Remedial Investiga-
tion/Feasibility Study. Elkhart. Indiana. Section 4.2.

Each geotech boring began with using air rotary and a 7-7/8-inch tricone bit.
The boring was blind-drilled to 18 feet. Eight-inch casing was then pounded
down into the borehole to 8 or 9 feet. The 8-inch steel casing was then tem-
porarily sealed in-place using granular bentonite. A 3-foot diameter steel
casing was installed at the surface with a 6-inch diameter PVC tube extending
to a 500-gallon mud tub. After the drilling mud was mixed in the tub, mud
rotary drilling began. A 5-7/8-inch blade bit was used for the remainder of
Borings 7, 8, and 9. Once this bit was worn out, a 7-7/8-inch blade bit
replacement was used to drill Boring 10. Split-spoon sampling was accom-
plished with a 2-inch O.D., 2-foot long split-spoon sampler passed down
through the inside of the drill stem. The split-spoon sampler was driven by a
140-pound down-hole hammer which was operated by a winch at the surface.



The Donohue geologise performed atmospheric monitoring at 5-foot intervals
using a photoionization detector and gasponder. The geologist also logged all
the samples using the Unified Soil Classification System (U.S.C.S.) based on
visual inspection. A Munsell Color Chart was used to describe all soil
colors.

The borings were drilled to the following depths: BRG-7, 174.5 feet; BRG-8,
166 feet; BRG-9, 173.5 feet; and BRG-10, 174 feet.

All borings were abandoned by backfilling with cenent/bentonite grout eoplaced
by tremie pipe.

Deviations
~ 'i 1 '. - - - . •

The sampling plan specified using a 3-7/8-inch bit, however, either a 5-7/9 or
7-7/8-inch bit was used, the larger bits were required because split-spoon
sampling was performed through the inside of the blade bit. Using a larger
bit had no effect on the sampling of geotechnical borings.

Although several attempts were made to push shelby tubes, none were
successful.

Boring 8 was finished at 166 feet instead of 175 feet because a till aquitard
greater than 4 feet thick was encountered. In order to avoid passing through
this aquitard at this downgradient location, the hole was stopped after two
split-spoons sampled the unit.

Summary of Results *

Boring logs, ̂ including atmospheric monitoring results, are provided in
Appendix A.

Of the 20 geotechnical and 20 TOC samples sent to the laboratory, 15 geotech-
nical and 15 TOC samples were collected from the four deep geotech borings.
Although three shelby tube samples were also designated to be collected from
these four borings, attempts to retrieve these samples were unsuccessful.

Several complications caused delays in the drilling schedule. Some of the
difficulties were weather-related. The operation of the drill rig was depen-
dent upon the air system being free of water. Condensation would generally
build up overnight which caused pressure losses in the air system. Isopro-
panol dripped into the lines would eventually clear up this problem. Mud or
water freezing in the circulation hoses or in the mud pump also caused delays
in the morning while a propane torch was used to thaw frozen parts.

One day of drilling was lost to an equipment failure. One of the main hydrau-
lic hoses ruptured on the drill rig requiring replacement. '
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DATE: April , 1991

TO: Marcia Kuehl
""SU H" -• ' -:* ;iCC: Bob Isenberg • «'4i-*-ii; ii Ja -jj/ ij 1 J

Mansour Ghiasi
I

FROM: John Cicone

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-SL4J
Donohue Project No. 20026.025
HIMCO Landfill RI/FS

GEOTECHNICAL DATA EVALUATION

Introduction

The objective of this data evaluation is to determine if the data provided
from laboratory consolidation and triaxial shear tests, Atterberg limits,
grain size and permeability is sufficient enough for use in Remedial
Investigation (RI) and Feasibility Study (FS) reports for the HIMCO Landfill.

Analytical Results

The following table shows the tests for which data was provided and a summary
of the results.

LABORATORY
TEST RESULTS

Triaxial Shear Cohesion (c) » 7 psi » 1008 psf
friction angle (0) « 33°

Atterberg Limits See Table 1 (attached)

Grain Size 30 Curves total

Consolidation Unable to obtain results with given
data (see Geotechnical Data
Interpretation)

Geotechnical Data Interpretation

Data provided for the triaxial shear testing was sufficient to obtain cohesion
and friction angle values. The attached figure shows the Mohr-Coulomb failure
envelope plotted by the laboratory and the tangent line drawn by Donohue to
obtain cohesion (c) and friction angle (at) values.



Data provided for grain size and Atterberg Limits was complete and require no
additional interpretation.

No permeability tests were performed, which would be necessary to determine
drainage paths and velocities of contaminated liquids.

Data was provided for a consolidation test. The consolidation coefficient,
Cy, which is used to determine how long consolidation will take, can •.normally
be determined from this test. However, cv cannot be obtained with the data
provided. All of the data curves seem to indicate the specimens had not
reached 100% consolidation when the test was stopped. Two possible
conclusions can be drawn from this termination. The first is that the test
was stopped too early resulting in an incomplete curve and cv cannot be
calculated. The second is that the material may have undergone a very rapid
consolidation and cv could only be obtained with some difficulty and accuracy
would be limited. The grain size curve for the consolidation test sample
indicated a clayey silt, which does not normally have a rapid consolidation.
Therefore, the second possibility seems less likely; however, definite
conclusions cannot be made with available information.

Data was also provided for the consolidation test to allow for calculation of
the compression index, Cc. This value is used to determine the magnitude of
consolidation settlement. This value cannot be obtained because the x-axis is
labeled improperly as ELAPSED TIME (min) when it should be labeled as a load
or pressure (see attached figure).

Summary

The triaxial .shear, Atterberg limit and grain size data were sufficient to
obtain strength parameters, and to establish soil classifications of the
on-site soil.

No permeability test data was provided with the laboratory results and should
be obtained if drainage of material beyond site boundaries is a cc

Consolidation test information was insufficient to calculate cv and Cc. The
laboratory should be contacted to determine why testing was stopped and to
relabel the appropriate graph. Further, the laboratory should, as a matter of

practice, provide the cv and Cc values.

Attachments - Atterberg Limits Results
- Triaxial Shear Test Results
- Compression Index Curve

B/FAIR/AI4



T A B L E 1

SUMMARY

OF

L A B O R A T O R Y TEST RESULTS

rROIICTt SAS 499)1

PROJECT NO. i 8A8BM3I

KBFOKTDATl Fab.19.1M1

LABORATORY MANAGE* I (And) K. AniwaU

TBTCNO. i 91-220-3IM

cunrri vLutcourANY
SUUMAUZBD lYl

soniN<r
A

SAMPtlNO.

HDOT-47-Oe-OI

H6OT-«7-07-01

HOQT-Oe-06-OI

HIXJT-Ot-Oe-OI

HOQT-0»-OT-Ot

HDQT-KMM-01

HtXlT-1(M>6-01

ATTEflaSM UMTT8 CA8TMD4S1I)
LIQUID UMIT

w
81

IT

1« *

14

n •
n
t4

PLASTIC LIMIT

(H)

ia
11
11
11

_U

13 •

17

PLASTICITY MOBX

' (*)

•

4

•

*

•

•

7



ill

E E

; ja

8 1
• f

0.00
OEYIflTBRIC 3HE33 (PSI)

W.OO 80.00 120.00

8

8

.8-,

ass

r
8

8
SHBRR STBESS IPSD

PROJECT: SAS59B3E
WWJECT WUOSER: . 8T2D03 TRIAXIAL TEST RESULTS

TEST TYPE; UU



CONSOUDATION TEST RESULTS
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TECHNICAL MEMORANDUM NUMBER 6
I

DATE: January 23, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager ,. 3 17, T̂'i.
Mike Grosser - TSQAM Ĥ T"! |1;: i'.t i :V'J \s

U ;-' j"J 1 '••-'' ', • : '; ''-}.', \
FROM: Tom Puchalski J JYLL*1 J ̂ "^

SUBJECT: EPA Arcs Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Hifflco Dump

PRIVATE WELL SAMPLING AND BASEMENT AIR SCREENING

Introduction

Groundwater samples were collected from five residential wells immediately
south of the Himco Dump site along County Road 10, and one residential well
immediately south of County Road 10 on October 22, 23, and 24, 1990. Four
basements of these residences along County Road 10 were also screened for the
presence of landfill gases.

Residential wells were sampled to investigate groundwater quality. Origin-
ally, all residences had shallow (approximately 22 feet deep) wells. Deeper
wells (at 152 to 172 feet) were installed in 1974. Although the state found
high levels of manganese in these wells in 1974 and were ordered replaced,
some of the original shallow wells remain. Two wells were sampled at resi-
dences where an older shallow well was accessible in addition co their present
deep wells. Shallow wells were sampled in addition to deep wells at the
Rumfelt and Kolanowski residences.

Basement gas was screened to evaluate if landfill gas which may be generated
at the site has migrated off-site and into these nearby resident's basements.
This screening was qualitative to check for the presence of methane and hydro-
gen sulfide.

Methods

Groundwater sampling of residential wells and basement air screening was
carried out as described in Sections 4.2.4 and 4.8 of the Final Field Sampling
Plan. Himco Dump. Remedial Investigation/Feasibility Study. Elkhart. Indiana.
The residents names and their addresses are: Noble and Selma Bowers, 28279
CR.10; Mark Freeman, 28552 CR 10; Dave and Joan Geesaman, 28331 CR 10; James
and Christine Klein, 28343 CR 10; Helen Kolanowski, 28213 CR 10; and Herman
and Patricia Rumfelt, 28369 CR 10 (Figure 1). Samples obtained from newer
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deep wells were obtained directly from the tap at the kitchen sink or if
available, at a tap in the basement ahead of the water softener. The tap was
allowed to purge for five minutes before the sample was collected. Samples
taken from shallow wells were purged by bailing. A 1-inch bailer was used in
these 1 1/2 -inch I.D. wells.

Samples for bromide analysis were field filtered using a millipore filtration
unit and 0.45 micron filters. Measurements of field pH, conductivity, temper-
ature, and dissolved oxygen were obtained at the field trailer immediately
following sample collection. Preservatives, sample bottles, and holding times
are summarized in Table 4-2 of the Final Field Sampling Plan.

Deviations

One of the six residences which were originally scheduled for well sampling
and basement air screening was removed from the list when the owner of the
home could not be located. A home owner located south of the Himco Dump imme-
diately south of County Road 10 (Freeman) solicited EPA to be added to the
list of residential wells to be sampled. Sampling of the Freeman well brought
the total residential well locations back up to the anticipated six. The
Kolanowski residence did not have a basement and, consequently, was not
screened for landfill gas.

Mot all of the original six old shallow wells were intact and accessible. In
practice, only two older shallow wells were accessible for sampling.

The shallow residential wells were not of large enough diameter (1 1/2- inch)
to sample with a Keck pump as described in the field sampling plan. A 1-inch
bailer was used as an alternative sampling method.

Five gallons were removed from each of the two residential wells. Readings of
pH, conductivity, dissolved oxygen, and volume removed were not recorded
during purging of the residential wells, but were recorded after 5 minutes of
running the tap for deep wells, or upon removal of 5 gallons from shallow
wells.

The 1-inch bailer was decontaminated between sampling locations by an alconox
and tap water wash, a tap water rinse, an isopropanol rinse, and two deionized
or distilled water rinses. Isopropanol rinsates were collected in a S-gallon
bucket and covered for eventual discharge into the on- site frac tank.

of Results

Eight groundwater samples were collected from six locations. Six deep wells
were sampled from taps and two shallow wells were sampled by bailing 7

The Geesaman and Bower shallow wells were abandoned; the shallow Klein well
was in a location which made it inaccessible to bailing, and the fourth
shallow well was at a residence which was locked and not occupied. ] Veil
Purging and Sample Collection field forms .included in Appendix A give sampling
times and measurements of pH, conductivity, temperature, and volumes of water
removed as purging progressed.



Basement air was screened at the Rumfelt, Geesaman, Klein, and Bowers resi-
dences. A hydrogen sulfide and methane gas detector was used to screen the
basement air. No detections of these compounds were registered during any of
the basement air monitoring.

A/R/HIMCO/AB2



TECHNICAL MEMORANDUM NUMBER 7

DATE: January 24, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager "--: ' ,J:'
Mike Grosser - TSQAM jj | iLLi:, * .is ij ij

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

LANDFILL CAP SOIL SAMPLING

Introduction

Twelve soil samples of the landfill cap at the Himco Dump site in Elkhart,
Indiana, were sampled for chemical analysis on November 8, 9, 10, 11, and 12.
Sampling methods described in the Final Field Sampling Plan. Himco Dump Reme-
dial Investigation/Feasibility Study. Elkhart. Indiana were followed. Samp-
ling was done by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc.
The purpose of sampling the landfill cap was to characterize the chemistry of
the white powder matrix which makes up the majority of the cap material.

Methods

Section 4.0 of the Final Field Sampling Plan. Himco Dump Remedial Investiga-
tion/ Feasibility Study. Elkhart. Indiana, describes the method used for soil
cap sampling and the technique used to define the sampling locations. The
sampling locations were spread out to cover the entire landfill cap. Soil
samples were located from a systematic grid marked by survey stakes. The
actual soil sampling locations are provided in Figure 1. Completed soils data
forms are in Appendix A.

The twelve soil samples were collected from depths as shallow as three to nine
inches and as deep as eight to sixteen inches. The depth varied dependent
upon the thickness of the overlying sand and topsoil cover. The cover
material overlying the white silt, assumed to be calcium sulfate, was removed
with a shovel prior to sampling at each location. A hand auger was used to
dig out the white silt. The sample was placed in a composite bowl and imme-
diately placed in two 4 oz. jars for volatile analysis. The remaining sample
volume in the composite bowl was mixed using a stainless steel spoon. After a
homogeneous mixture was obtained, the sample was divided into four quadrants.
Small portions of each quadrant were used to fill each remaining sample jar.



Before sampling and between each sample location, all sampling equipment was
decontaminated with: (1) a soap and tap water wash, (2) a tap water rinse,
(3) an isopropanol rinse, and (4) two rinses with distilled or deionized
water. Isopropanol rinses were retained in a covered 5-gallon pail for even-
tual discharge into the on-site frac tank.

Deviations

Figure 4-1 of the sampling plan shows soil sampling locations based on a grid
system which was not used in the field. The grid shown in Figure 4-1 is dia-
gramatic and not meant to represent the final surveyed grid. It was designed
to show approximate soil cap sampling locations. Actual grid points were
selected in the field using the general pattern, as shown in Figure 4-1, so
that the entire area of the landfill cap was sampled. The actual grid points
are shown in Figure 1 of this memorandum. Photographs were not taken of each
location on the landfill cap as the sampling areas were similar, and the photo
would not aid in identifying the location.

Summary of Results

Soil samples of the cap soil material were taken at twelve locations spaced
out across the area of the landfill cap. In general, the white silt thins
from west to east. The appearance of the white silt is uniform with no dis-
cernible trends. Soils data forms are provided in Appendix A of this memo-
randum .

A/R/HIMCO/AB1
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SHEET _J_ OF

Donohue Soils Data Form Soil Sample Area
Soil Subsampie

Engineers & Architects & Scientists Site M-tkvro ImrAh Project No.

DATE ——L^
TIME __
COLLECTOR

w SAMPLE DEPTH U - f f t

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION: -
-~ q| hftf4^^re.qr Cor.^r oP tcuJ f t v f ( C^<.p q4 ^Q^» „ C
f

DESCRIPTION OF SUBSAMPLE: l . ^ > f g ^Jr f vn.' VVT.A T,\^. lnu j rcu . GLG.WOe ' VVT.A fifty, Wj

ANY OTHER CHARACTERIS'nCS OF MnrR- 1 ferV ^C I.'*
fe-n ^^ ^?U.'T Ciiv kgjur'al. lK<J? /\ ^J-.-



SHEET _J_ OF

Donohue Soils Data Form Soil Sample Area
Soil Subsample

Engineers & Architects & Scientists __ Site_^'lV^p ^^ °̂ Project No.£CDP£> >

DATE ——LI
TIME ___
COLLECTOR

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: - d , ^ g u «.
'f c

-J

DESCRIPTION OF SUBSAMPLE:
«.ur> lo i>r.U .. T«.ur> o is cajhi^L c^il'f KC ĵs» 7,, , /^n.gtrf>

i j " " I / '7

ANY OTHER CHARACTERISTICS OF MOTF-



SHEET —L_ OF

Donohue Soils Data Form Soil Sample Area (\
Soil Subsample ,

Engineers & Architects & Scientists Site M i on ry. T^ > / n\ ̂  Project

DATE / / / < ?
TIME
COLLECTOR

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:.
! I K I J 4 . t i l r C l i I I I f ' I /_ gtZLfc^e. i V - ! L r\^ar rv\.^<?ftf Qr -^ ig.r oov^ir^ fa-tU/ h f ' . v^

n -/

ANY OTHER CHARACTERISTICS OF NOTE:,

L

DESCRIPTION OF SUBSAMPLE: fanvft ^onstXk o-P cokrh Sil
i'nn



SHEET OF

Donohue Soils Data Form Soil Sample Area LA p »•*•
SoU Subsample

Engineers & Architects & Scientists Site l J inr t r r> Project No. J-J-)

DATE
TIME 5T
COLLECTOR PUf

S AMPLE DEPTH ft-"*" 3illi.S/uJ (W.-
•S /x-

PHYSICAL DESCRIPTION OF SUBSAMPLJNG LOCATION: t k - i q

DESCRIPTION OF SUBSAMPLE:
nr&tuV AquoV iV nA<v -rvB.("H

ANY OTHER CHARACTERISTICS QF MOTB- St^

i



SHEET — L_ OF

Donohue Soils Data Form Soil Sample Area LW ^ ' •' ' if.
SoQ Subsample

Engineers & Architects & Scientists Site *v*-c« u*v4 Project No.

DATE
TIME __2Jf
COLLECTOR

SAMPLE DEPTH g-/

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: H.vJjfg

DESCRIPTION OF SUBSAMPLE: l(3h:'h» < ? ' ! < •

ANY OTHER CHARACTERISTICS OF NOTE: Q-f t" K^,;.s ^ gr* <'S *W? f l f L
•*• ^ i -XI </ . i • / I iii L • / t I /,<S A, CV.L- l.r K \>aM Drcuj.i^ Vr<;rf-Ult.«> tv^. her i i-.l . Ue ("dor__________«______

L



SHEET _J— OF

Donohue Soils Data Form Soil Sample Area Lrtv^.
Soil Subsample

Engineers & Architects & Scientists Site H" r.Vr. \_)\ i frlN Project No.

DATE —1
TIME _
COLLECTOR THh

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:
A- /

DESCRIPTION OF SUBSAMPLE:

Hi

ANY OTHER CHARACTERISTICS OF NOTE:.



SHEET ' OF

Donohue Soils Data Form Soil Sample Area
Soil Subsample

Engineers & Architects & Scientists Site J-l & 0*> T)f ( ft* T> Project No. ^ flO

DATE
TIME

/

COLLECTOR

SAMPLE DEPTH /-3-

PHYSICAL DESCRIPTION Op SUBSAMPUNG LOCATION: Af
-

DESCRIPTION OF SUBSAMPLE:
-r&r*.

ANY OTHER CHARACTERISTTCS ppMHTF. A Hr'u U
P v U V < > W^uv^ 3-n" <yWkoi/Ji^i WLfu^^A ft m ̂  «•> i ^

L



SHEET ——— OF '

Donohue Soils Data Form Soil Sample Area Uw •*•" " ('
Soil Subsample 'V->6fi

Engineers & Architects & Scientists Site M. ̂ \ / V N Ou,\v/^ Project No. ^'"f"Afr . r.
*

i boDATE ——L
TIME
COLLECTOR TDh PiJr

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION: M*r «•*•*

DESCRIPTION OF SUBSAMPLE: lA.'k ot^^ <> AvJ f.vU > • > / * • G/T»,T<> of rll-f
( ; / • / : f M c / r n j -fanfhurti /

I
ANY OTHER CHARACTERISTICS OF MHTP. CJ,?u,i'



SHEET _L_ OF

(" Donohue Soils Data Form Soil Sample Area
SoU Subsample J

Engineers & Architects & Scientists Site ^>^ 7W« 7S Project Nn.

DATE
TIME
COLLECTOR

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:
•Qnf (n^(/C;ll r.^ ^-^Cs -fa-f iQf'S^ of rirr^^ rr»r\t-Q ^^ < > i i r c f f >

DESCRIPTION OF SUBSAMPLE:
P n £• Wfr/L -K7Vhyv<;. ^ ^ o

ANY OTHER CHARACTERISTICS OF MOTF- L'.rl^<. G>



SHEET _L_ OF J__

Donohue Soils Data Form Soil Sample Area Lorvltf/f CM
, Soil Subsampie (~*5 10

Engineers & Architects & Scientists Site M.W.* \)(t\tib Project i\0.

DATE ——LL
TIME __
COLLECTOR

SAMPLE DEPTH

_
PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:

Q-l- gft^-^rtp rtf agcggr yQr.V .

DESCRIPTION OF SUBSAMPLE: fJU'.^ ^'.U ^KL '.uWiau^ u;.'*^ 4*0^0*.

ANY OTHER CHARACTERISTICS OF NOTE:
l>/OWiA



SHEET OF

Donohue Soils Data Form Soil Sample Area U™iU',
SoU Subsample

Engineers & Architects & Scientists Site T) Project No. .^

DATE
TIME
COLLECTOR

SAMPLE DEPTH 0 ~H< f - C. •

.̂r
PHYSICAL DESCRIPTrON OF SUBSAMPLING LOCATION:

\Ahflo ^r fS^Wi'StQv^ IT!" P

DESCRIPTION OF SUBSAMPLE:

ANY OTHER CHARACTERISTICS OF MOTE-frtt



SHEET J_ OF J

C Donohue Soils Data Form Soil Sample Area
Soil Subsample .1

Engineers & Architects & Scientists Site Hrmrc Dumn> Project No.^CO^fe.

DATE
TIME
COLLECTOR

w SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION: .̂
~ T>,7lH Ava-l- oT g fc^y roqp <? >r?0 C^^" Wg r^ vrrla WJ-P

DESCRIPTION OF SUBSAMPLE: tiHvft c>\ II
4>^ <TS.IIA'\xrt €. n

ANY OTHER CHARACTERISTICS OF MOTE-- 0«J,l ^ ftt.ujh
•
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TECHNICAL MEMORANDUM NUMBER
i

DATE: April 3, 1991

TO: Vanessa Harris - Site Manager

CC: Roman Gau - Project Manager

Mike Grosser - TSQAM
"̂ ~i- -- - .T TV ,»

iiU; "
FROM: Tom Puchalski

SUBJECT: EPA .ARCS Region V Contract No. 68-W8-0093

EFA Work Assignment No. 17-5L4J

Donohue Project No. 20026.024

Himco Dump RI/FS

WELL SAMPLING

Introduction

Ten groundwater monitoring wells installed during this investigation, and

twenty-three previously installed wells were sampled at the Himco Dump site on

November IT, through January V , 1991, to investigate the vertical and
9^r ^^^

horizontal extent and degree of contamination of the uppermost unconsolidated
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aquifer. Groundwater samples were collected by Eric Slusser, Steve Spiewak,
i

Tracy Koach, and Anya Kirykowicz of Donohue & Associates, Inc. Groundwater

samples were collected as described in Section 4.2.4 of the Final Field

Sampling Plan. Himco Dump Remedial Investigation/Feasibility Study. Elkhart.

Indiana. The well locations are shown in Figure 1. Completed purge and

sample collection forms are in Appendix A. Table 1 contains the well bottom

depths for all wells used in the sampling event.

Methods

All field meters were calibrated at the beginning of each day before sampling

activities began. The sampling equipment was transported to each well

location in plastic coolers. ,

After unlocking the protective casing, a photoionization detector was used to

monitor the air near the casing top. A decontaminated water level measuring

tape was then lowered into the well casings to obtain a water level and well

bottom depth. This information was recorded on the purge and sample form. A

well volume was calculated from this information so that at least five volumes

could be removed during the purging process.

A YSI water quality meter was connected in-line with a Keck pump so that

direct measurements of pH, conductivity, and temperature could be collected

from the purge water. Purging continued until the readings have stabilized to

pH ±0,1 unit, conductivity ±10 percent, and temperature to +0.5°C. This
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information was recorded on the purge and sample collection form. As soon as
i

the purge pump was removed, a second reading of the water level was obtained.

An alternative purging method was used for 4-inch diameter wells due to the

large volumes of purge water which needed to be removed before sampling. A

stainless steel submersible pump was used which pumped up to 20 gallons per

minute. This 220-volt electric pump received its power from a portable

gasoline generator.

A 500-gallon polyethylene tank was strapped to the back of a four-wheel drive

pickup truck so that the purge water could be collected from each well and

transported to the on-site 21,000-gallon frac tank. Measurements of pH,

conductivity, and temperature were recorded periodically during the purging

process with a combination pH, conductivity, temperature meter. The Keck pump
V

was used to sample these wells following purging with the .submersible pump.

Wells F-l and F-3 were purged by bailing with a 1-inch diameter bailor.

Readings of pH, conductivity, and temperature were collected periodically as

purging progressed.

The time between the completion of purging and the collection of the sample

did not exceed 24 hours for any well. Table 4-2 of the Final Field Sampling

Plan summarizes the sample container and preservative requirements. When a

preservative was added to a sample, pH paper was used to ensure that adequate

preservative was added.
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Samples obtained for dissolved metals or bromide analysis were collected in a

one liter polyethylene container for filtration at the field trailer. Samples

were filtered with 0.45 micron paper using a millipore filtration unit in

combination with nitrogen supplied by a pressurized tank.

All samples were stored in coolers with ice until custody was relinquished to

the sample custodian at the field trailer.

Outer parts of the Keck pump and the one-inch bailer, which came into contact

with groundwater and were used for sample collection, were cleaned between

wells with an Alconox and tap water wash, a tap water rinse, an isopropanol

rinse, and two deionized water rinses. The inner parts of the Keck pump and

the submersible purge pump were cleaned by pumping distilled water through the

system, or in the case of the purge pump, by rinsing the inside and outside

several times with distilled water.

Deviations

Wells F-l and F-3 were purged and sampled with a bailer instead of a Keck pump

as described in the sampling plan. A Keck pump was too large to fit in these

wells. Using a bailer did not effect the sample integrity.

A 3-inch submersible pump was used to purge the 4-inch diameter wells because

a more rapid purging method than a Keck pump was needed to remove the large
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volume of groundwater from these wells. The purging was followed with
i

sampling accomplished with a Keck pump.

Summary of Results

i

Twenty-three wells installed in 1977 and 1979 by the U.S.G.S. and ten wells

installed by Donohue for this investigation were sampled for groundwater.

Large volumes of purge water were required to be removed to purge the required

five-well volumes because of the 4-inch diameter and extreme depth (up to

495 feet) of some of the U.S.G.S. wells.

TP/ke

A/P/HIMCO/AG7



WELL DESIGNATION DEPTH TO SCREEN BOTTOM (in ft.)

B-l

B-2

B-3

B-4 ' ;• .

CP-1

E-2

B-3

F-l

P-2

F-,3

G-l

G-3
x

1-1

1-2

1-3

J-l

J-2

J-3

M-l

M-2

N-l

0-1

Q-l

495

12

129

173

20

17

174

32

153

15

50

169

172

15

35

40

18

152

24

103

30

20

20



WT-101A* ' ' _-----——__ 18.75

WT-102A* 18.50

WT-103A* 18.50

WT-104A* 18.80

WT-105A* 18.50

WT-106A* . . 21.25

P-101B* 100.50

P-101C* 167.50

P-102B* 67.90

P-102C* 162.00^

Wells installed by Donohue during this investigation. All others were

installed by the U.S.G.S. in 1977 and 1979.
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APPENDIX A

WELL PURGE AND SAMPLE COLLECTION FORMS



Donohue
Engineers & Architects

Well Purging and Sample Collection

; No. Site

Metnoc of Purging Pumped.

Equipment_________Airlift

Pump

-Sailed-

_N2 Lift In. Bailer Length, _Ft. Material.

.Diameter—— .̂Description of me.
lw««n»r. temp.joll. condition*)

Well No.

i i/ne
Deotfi to

Water
Depth to
Bottom

Volume
Calculated

Volume
Removed Depth

After pH Cond. fern Turbidity Comments

*7J&' .132..
•//>.-. /A/

,/r-/o

/Evf .3--'
7fc:

./">,'

'/ -fa'

2" W l-u

I L A * 3 \ 1 .;J -- I W*»f V.I

Oar* Z-
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Well Purging and Sample Collection

Proiect No. Site

Memod of Purging Pumped_£

Equipment_________Airlift

Pump

.Sailed.

,N2 Li .Lengtfi. .Ft. Material.

iption of site.
l«««ctn«r. ttmo.^ol. condition*)

Well to
Water

Oeotti to
Bonocn

Volume
Calculated

IgriJ
Volume
Removed

<g«U
Depth
Aftor pH Cond. Tern TurOidity

Y/N Comments

.5-
.0 U -

I?.

a

Q.&?

Notes.
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Engineers & Architects

Project No.

Weil Purging and Sample Collection

Site

Metnofl of Purging Pumped——£

Equipment_________Airlift.

Pump.

.Bailed-

.N2 Lift. Jn. Bailer. Material.

.Diameter. sin i. >
t>n»««cn«f. wnp.joii. condition*)

Weil

ime
Deotfc to

Water
Oeptn to
Bottom

Volume
Calculated

Volume
Removed

(«aiJ
Depth
Artw pH Cond. Temp Turtjidiry

Y/N Commentj

0.5- 3,1 V ..,.*

v/-

/ .***

"b-c- -J.

w . l < C . I t . "?a- .3 aS" - I ww'll wC -, 2

y y- -.-.•_<
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Well Purging and Sample Collection

Project No.
Memod of Purging Pumped____

Equipment________Airlift.

Pump f? i K—Manufacturer __

• Bailed-

,N2 Lift. In. Bailer .Length. Pt Material

.Diameter. iption of $ite_2ili<
(wtnnW. vmo.JoU. condition^

Well Deotfi to
Water

Depth to
Bottom

Volume
Calculated

Volume
Removed Depth

After PH Cond. Tern Turtjidity
Y/N Comments

it 7 wr
/ r U-l

-7 Wy
, .!.,*»./,

*-••»..

7m 111
t c

'Xl > ,/

"7 << s v C i C i ~ 1 2 i r. ^ 1

A
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Well Purging and Sample Collection

Proiect No. __

Memoo of Purging

Equipment *•**"_______Airlift.

Pump .X</:"L>X-_Maruifarnir«f ___

Sir*

-Bailed.

.N2 Lift. In. Bailsr . Length.

.Diameter. i of site:
(w»«n«r, wmo.^oil. conditionir

Well 0«otn ro
Water

Oeptft to
Bottom

Volume
Calculated

IgriJ

Volume
Removed

(9«U
Depth
Afwr pH Cond. Turttidity

Y/N Comments

A? •-T O / ' W T /« 7

.:5f M--7

1. "V

7.r

Notes.

n...
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Well Purging and Sample Collection
V-)' H-

Proiecr No. Site

Method of Purging Pumped_^

Equipment_________Airlift.

Pump *TOC Manufarrurgf __

-Bailed-

.N2 U'ft. Jn. Bailer____Length. Ft Material

.Diameter___Description of sit*.
(wwtn«r, ttfno.jofl. eooaiuoiu)

Well

ime
to

Water
Depth to
Bottom

Voiume
Calculated

Votume
Removed

Depth
After pH Cond. Tern TurOidity

Y/N Comments

WT

-7.^72. (H 11 •-<•**.*,)

IW

V '<

7 r y
(« rr

5- /r.t

•i *> i

12

^ AO.
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Well Purging and Sample Collection

Project No.

MetnoG of

Equipment

Pump

Site

Pumped, • Sailed

.Airlift. Jn. Bailer. .Length. .Ft. Material.

.Diameter. ' site.
. condition*)

Well to
Water

Depth to
Bottom

Volume
Calculated

Volume
Removed

(gaU
Deptti
Aftw PH Turbidity

Y/N Comments

c 1.11-

H.T.
C IC1

^/

H.G C.ICl
A .I

r .

ux-I

"MS ' i/ll̂ 1

7. .
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Well Purging and Sample Collection

Project No.

Metfiod of Purging Pumped ^

Equipment________Airlift.

• Balled.

.N2 Lift. In . Length. Pt Mater ijl

Pump Kf^.1 .Diameter....Description of site:
(mttnir, mmp.joU, conditions) '

Well

ime
Deoth to

Water
Depth to
Sortom

Volume
Calculated

Volume
Removec Depth

After pH Cond. Tem Turbidrt
Y/N Comments

9. ^2 / V

l-y T.X

V

. r s'./-'

7. r 13

P.O. *• $.

+)<l C-

O . / C 3 x =. /.a t
r

Siorjftir
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Well Purging and Sample Collection

Protect No. >J2 L

Memoa of Purging Pumped. .Bailed-

Pump.

.Airlift. ,N2 Lift. Jn. Bailer____ Length. Ft Material

.Manufacturer .Diameter____Description of site h~'••*
(w««tfi«r, t»mp.̂ oU. condition*]

Wed Depth to
Water

Depth to
Bottom

Volume
Caicuiared

Volume
Removed

la*.)
Depth
After pH Cond. Tern Turttidity.

Y/N Comments

I?" C »"•)
2.2.

7 »? "7 ' 0

7. 7 I '
Oo >-

00 s.

iJ.

Notes. 17
-i /. S" 11 v- I

/_ L 7_
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-rojec: No. '~>_- => 3. L o 2

P - / o / 3

Well Purging and Sample Collection

Site

Metfioo of Purging Pumped

Equipment_________Airlift

-Bailed-

.N2 Lift. .In. Bailer. . Lengtti, .Ft. Material.

Pump -Manufacturer, Meefe. .Diameter _LZ^L.Description of «•»• A/»,
- is ̂ .

. ttrno.joll. eonoitjon»j

Well

Time
Deptfi to

Water
Depth to
Bottom

Volume
Calculated

Volume
Removed Depth

After pH Cond. Fem TurOidrty
Y/N Comments

, -736 li.

•2.?
V /If

C o 6-f .V IV
31, .-,-</.

iit

Notes.

rn 'T7"/

. Sionature. -Date
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P - J o / C

Well Purging and Sample Collection

Project No. Site

Metnoa of Purging Pumped ——

Equipment ________ Airlift

Ramp ______ Manufacturer

-Bailed-

.N2 Lift. Jn. Bailer____ Length. _Ft. Material.
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TECHNICAL MEMORANDUM NUMBER 9

DATE: January 28, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

SURFACE WATER/SEDIMENT SAMPLING

Introduction

Surface water and sediment samples were taken at four locations at each of the
three ponds at the Himco Dump Site in Elkhart, Indiana, to investigate the
degree and extent of surface water and sediment contamination. Sampling was
done by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc., on
October 17, 18, 19, and 20, 1991. This memorandum describes the sampling
methods used in the field as compared to the methods described in the Final
Field Sampling Plan.

Methods

Three surface water bodies are present at the Himco Dump Site. The two
smaller ponds are located ac the southwestern portion of the site. The larger
of these two ponds is "L"-shaped with the longer channel oriented north-south
and the shorter channel oriented east-west. Both channels of the "L"-shaped
pond are approximately 100 feet wide and 400 feet long. The smaller pond is
directly northeast of the "L"-shaped pond and is approximately 100 by
170 feet. The shorelines and bottoms of these two ponds are generally gravel
and sand. Their depths are unknown, but because they were excavated with a
backhoe, they are assumed to be less than 15 feet deep.

The gravel pit pond is the largest surface water body on-site. It is located
in the northeast corner of the study area. It is approximately 850 feet wide
in the east-west direction and 400 to 550 feet wide in the north-south direc-
tion. The depth of the gravel pit pond is unknown. The shoreline and bottom
is generally gravel and sand.

The four locations at each of the three ponds were selected so that the north,
south, east, and west shorelines were sampled (Figure 1). A description of
the sampling location was written on the surface water and sediment field data
'orm (Appendix A). A photograph was taken of each sample location.



The surface water samples were collected before the sediment samples and on
different days at all locations. Surface water was collected by lowering the
capped sample bottle below the surface and opening it under water to allow the
sample to trickle in. The bottle was then capped under water and brought back
up out of the water. The water sample was put in a cooler with ice to be
transported to the field trailer. Readings of pH, conductivity, temperature,
and dissolved oxygen were taken in the back of a pickup truck at the edge of
the pond immediately after carrying them from each location (Table 1) .

Sediment samples were collected at the same locations as were surface water
samples at approximately 2 to 3 feet offshore at water depths which ranged
from 0 to 2 feet. A shovel was used to collect the sample from approximately
0 to 4 inches. Sediment samples were placed in a stainless steel bowl, and
the excess water was poured off. Grab samples for volatile analysis were
immediately placed in two 4-oz. jars with no headspace. The remainder of the
sample was mixed using a stainless steel spoon. The resultant homogeneous
mixture was spread evenly in the bowl. The sediment was divided into four
quadrants. Small portions were taken from each quadrant for each jar until
the remaining jars were filled. A visual description, including texture and
color, was written on the field data form.

The shovel, sample composite bowl, and mixing spoon were decontaminated
between sample locations by:

1. Alconox and tap water water wash.
2. A tap water rinse.
3. An isopropanol rinse.
4. Two deionized or distilled water rinses.

Isopropanol rinsates were collected in a 5 -gallon bucket and covered until
eventual discharge into the on- site frac tank.

Deviations

A shovel was used instead of a bucket to collect the sediment sample because
the sediment was consolidated by plant roots in some locations to the degree
that a bucket could not scrape up the required sample volume.

Summary of Results

Twelve surface water and twelve sediment samples were collected. No visual
evidence of contamination was apparent in any of these samples. Figure 1
shows the surface water/sediment sampling locations, and Appendix A contains
the surface water and sediment field data forms, which describe the appearance
of the samples .

A/R/HIMCO/AB4
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TABLE 1

Conductivity
Sample Number

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9
•»

SS-10

SS-11

SS-12

Date

10/17/90

10/18/90

10/18/90

10/18/90

10/18/90

10/18/90

10/18/90

10/19/90

10/19/90

10/19/90

10/19/90

10/19/90

T'F

69

50.2

48.5

49.8

49.6

49.4

48.3

46.8

55.6

60.0

61.7

61.7

EH

8.11

8.02

8.31

8.27

7.93

7.58

7.06

8.06

8.06

7.99

8.00

8.00

ras/cm

792

753

704

707

534

538

431

471

637 •

659

693

693

DO mg/1

6

9

8.4

8.6

8.4

5.8

3.2

7.2

7.2

6.4

6.7

6.7
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APPENDIX A

SURFACE WATER AND SEDIMENT FIELD DATA FORMS
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TECHNICAL MEMORANDUM NUMBER 10

DATE: January 29, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region 7 Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

TEST PITS

Introduction

Twenty test pits were excavated at the Himco Dump Site in Elkhart, Indiana, on
November 28, 29, 30, and December 1 to determine if metal drums are buried at
the site. All excavations were carried out in Level B personal protection.
Excavations were dug by Chris Goodwin and Mike Donohue of John Mathes and
Associates, Inc. Air monitoring of the excavation and logging of the pit were
done by Tom Puchalski of Donohue & Associates, Inc. Perimeter monitoring
downwind of ,the excavation was done by Anya Kirykowicz of Donohue & Asso-
ciates, Inc. The purpose of this memo is to describe the test pit excavation
methods and results as they relate to the Final Field Sampling Plan.

Methods

Test pit excavation locations were determined by Rob S tens on and Tom Puchalski
of Donohue & Associates, Inc., from a magnetic anomaly map produced for the
site by STS Consultants. Excavation procedures are described in Section 4.9
of the Final Field S^rpllng Plan. Himco Dump Remedial Investigation/Feasl•
bility Study. Elkhart. Indiana.

A separate memorandum provided by STS Consultants describes the field and data
evaluation methods they used to perform the EM, Magnetic survey, and produce
anomaly maps (Appendix A).

Once the locations of the test pits were determined and marked on the magnetic
anomaly map, their locations were staked in the field by reference to the site
survey grid stakes. After defining the work zone with caution tape and
setting up the Level B equipment, the excavation was ready to begin. As the
excavation proceeded, the Donohue geologist described the types of waste and
soil being excavated by completing a trench log. Readings on air monitoring
equipment were periodically recorded on an atmospheric monitoring log. Air



monitoring was also performed continuously by a second person at the downwind
side of the excavation outside of the work zone. Readings on a PID and OVA,
H2S, %02, LEL, and CO were all monitored. Photographs were taken of large
metal objects or other objects of significance. The bottom of the pit was
defined by reaching the water table or approximately 15 feet, whichever was
shallower. Upon completion of the pit, a measuring tape was used to define
the depth of the excavation and the depths to any significant waste or soil
horizons. Following the completion of trench logs, the excavation was imme-
diately backfilled. Prior to surveying in the trench locations, all were
staked with wooden lath and survey tape.

Upon demobilization from the site, the backhoe was decontaminated by steam
cleaning at the decontamination pad. Wastewater generated from steam cleaning
activities was collected by the decontamination pad and pumped by sump pump
from the collection pit to the on-site frac tank.

Deviations

The backhoe was decontaminated once before demobilization from the site.
Decontamination was not required upon mobilization or in between test pit
locations as described in the Final Field Sampling Plan because no sampling
for chemical analysis was performed, and all test pit locations were on*site
in areas of former waste disposal.

Summary of Results

Twenty test pit locations were excavated. Each test pit was twenty-five feet
long. Some test pit locations were along the same direction and a direct
extension of "adjoining test pits, in some cases, producing up to a 100-foot
long continuous trench. Test pit locations are provided in Figure 1. Com-
pleted trench log forms are included in Appendix. j

8.
Other than a few scarce 55-gallon drum lids, one rusted and crushed 55-gallon
drum which may have been a burn barrel for garbage, and a few 25-gallon
crushed drums, no significant buried drums were discovered. Other metallic
objects were discovered which can account for the observed magnetic anomalies.
Excavated metallic objects consist of scrap metal strips and angle iron,
pipes, sheet metal, refrigerator condensers, wire, lawn mower parts, car
bumpers, metal boxes, car mufflers, and pails.

A summary of the information contained in the trench logs and atmospheric
monitoring logs follows.

Trench 1-4

Trenches 1-4 were excavated from northeast to southwest adjacent to each other
to form one long 100-foot trench along hummocky terrain. Two iron beams,
concrete, and metal pipe was protruding from the ground surface in several
places. Grass covered hummocks were approximately six feet higher than the
surrounding terrain. The spoils were piled on the down-wind east side of the



trench. The trench was originally approximately 5 feet wide but this dimen-
sion widened to 10 feet at the north and south 25 feet due to cave-in. The
trench depth varied from 6 feet on the northeast end to 12 feet on the south-
west.

The stratigraphy of TP-1 through TP-4 ̂ ŝ IUjgjft.y\ftinfex-jy- can be summarized
as follows. A thin 0.5 to 2.0-foot layer of silty sand topsoil fill overlies
a white calcium sulfate layer which grades to black at its base. The calcium
sulfate layer pinches out in TP-2 but is present as a brown and white silt
layer in TP-3. It was not present in TP-4, but is correlative with black and
white stringers 2 to 0.5 feet thick.

Municipal waste, from 2 to 5 feet thick, described in detail in the trench
log, is present below the calcium sulfate. Water began flowing into the
trench at 7 feet so the trench was not excavated deeper on this end. As the
trench excavation proceeded south, no new water sources began flowing. TP-2,
therefore, was excavated deeper to 11 feet. The waste layer pinched to about
one foot thick in TP-2.

Metal objects were found which can explain the anomaly mapped for this area.
Scrap metal strips, steel I-beams, metal pipe, sheet metal, and two drum lids
were found within the waste layer in TP-1, 2, 3, and 4.

A,ir Monitoring

Air monitoring of TP-1 through TP-4 produced a high reading of 30 to 40 ppm
and a low of 2 ppm on an OVA. No positive readings were produced on the PID,
radiation detector, or lumidor. OVA readings down-wind of the trench at the
work zone boundary were sporadic. Reading between 10 and 60 ppm lasted about
5 seconds spaced 1 to 2 minutes apart. Readings were not detected 250 feet
down wind of the trench.

Trench 5-6

Trenches 5 and 6 were excavated adjoining one another to form one 50-foot
trench oriented north-south. This trench was located in hummocky grass
covered terrain similar to the location of TP1-TP4. Excavation spoils were
piled on the eastern (down wind) side of the trench. The trench width was
5 feet. The depth extended to 14 feet.

The first foot of the profile of these two trenches consist of brown silty
sand topsoil fill. Below the topsoil is calcium sulfate which varied in
thickness from one to 9 feet. Below the calcium sulfate lenses is black silty
sand with wood, plastic wrap, and sheet metal distributed throughout.

The water table was not reached in this excavation. The water source at the
north end of TP-5 was perched water contained within the void space of the
waste layer from 2-6 feet.

The majority of the metal objects were found at 8 feet in TP-5 and 6. The
objects consist primarily of sheet metal. A small metal oven or refrigerator
was excavated from TP-6 near the north end at approximately 8 feet.



Atmospheric Monitorin

OVA was the only air monitoring instrument which had readings above back-
ground. Readings from 30 to 100 ppm were registered at the excavation. Down-
wind perimeter monitoring registered 20-30 ppm, 50 feet from the trench
(east), 2 to 3 ppm, 150 feet east, and 0 at 250 feet. Higher readings
averaging 30 to 40 ppm and instantaneous sporadic readings greater than
100 ppm were observed at the 6-foot depth in TP-5.

Trench 7-8

Trenches 7-8 were excavated adjoining one another to form one north- south
trench extending 50 feet. These two trenches were excavated approximately
5 to 7 feet wide and stopped at 12 feet where the water table was encountered.
The water table was reached before the bottom of the waste; groundwater is
flowing through the waste at this location.

The silty sand topsoil is only a few inches thick at this location. Below the
topsoil is about 1 feet of calcium sulfate. From 1 feet to the bottom of the
pit at 12 feet is mixed waste consisting of paper, wood, fiber templates,
plastic bags, black sand, Alka- Seltzer wrappers, bottles and caps, toothpaste
samples, and glass bottles.

Metal objects, include one unmarked 55-gallon and one unmarked 25-gallon drums.
More significant metal objects include metal pipe found at 2 feet in TF-8, car
bumpers, refrigerator compressors, sheet metal, and aerosol cans. Markings on
aerosol cans suggests one source as Sudden Beauty hair spray and Dristan Hav
Fever Sorav were most common. Three 55-gallon drum lids were also found.
Only one had -legible markings marked "Aliphatic Resin."

Native yellow brown sand was encountered near the south end of TP-8 from the
surface to the base of the excavation at 12 feet.

ACmospheric Monitoring

Sporadic readings of up to 700 ppm were observed on the OVA. Thirty- two ppm
H2§ were observed on the lumidor which periodically set off the instrument
alarm. H2§ readings were also sporadic; readings were highest during excava-
tion of calcium sulfate. Perimeter monitoring of the downwind side of the
trench exhibited readings of 30 to 50 ppm on the OVA at the work zone tape,
and 3 to 6 ppm at 75 feet downwind of the work zone tape.

Trench 9
•

Trench 9 was excavated from northeast to southwest extending 25 feet. The
ground surface at this area is flat and sparsely grass covered. Calcium sul-
fate is present at the ground surface. The silty sand topsoil is approxi-
mately 6 inches thick. Below this thin layer of topsoil is 2.5 feet of
calcium sulfate. From 3 to 5 feet, waste was excavated consisting of tires,
vood, paper, black sand, Alka-Seltzer wrappers, rubber 1/8-inch bands, and
plastic bags.



Few metal objects were excavated from this pit. Three unmarked 55-gallon
drums lids and bundles of wire were excavated at about 4 feet.

i

A lower calcium sulfate layer extends half way across the trench from the
northeast end from 5 to 8 feet in depth. Mixed paper and plastic waste make
up the majority of the waste from 8 to 12 feet. The water table was encoun-
tered at 12 feet where the excavation stopped.

The lower limit of the waste was not reached before the water table was
encountered. Groundwater is flowing through waste at this location. As the
bottom of the trench filled with groundwater, gas was bubbling up through the
water originating from the waste at the base of the trench.

Atmospheric Monitoring

Readings of up to 500 ppm were observed on the OVA during the excavation of
TP-9. Most of the OVA readings were from 20 to 100 ppm at the trench.
Readings of H2S up to 38 ppm were observed during excavation and piling of N"""'
calcium sulfate at the surface. Perimeter monitoring at the downwind border
of the work zone exhibited OVA readings ranging from 2 to 90 ppm. Readings
100 feet further downwind were 2 to 7 ppm, and readings 200 feet downwind were
0.8 to 3 ppm. -No perimeter readings above background were detected for H2$ or
any other monitored parameters.

N.

Trench 10-11

Trenches 10-11 were excavated oriented north-south with TP-10 on the north
adjoining TP-11 on the south to form one 50-foot long trench. Spoils were
piled on the east side of the trench.

TP 10-11 is located in a partially grass-covered area. The topsoil is about
1 foot thick consisting of yellow brown silty sand. A lens of waste extends
about 12 feet south of the north boundary of TP-10. The lens is approximately
2 feet thick and consists of plastic bags, glass and plastic bottles, wood,
and paper. The rest of the trench consists of white, black, and gray layers
of calcium sulfate. A few scarce I"x5" boards were found scattered throughout
the calcium sulfate. Groundwater was encountered at 8 feet before the base of
the calcium sulfate was reached. Very little metal was discovered in this
trench. One piece of sheet metal was located 10 feet south of the north edge
of TP-10 at 3 feet.

Atmospheric Monitoring

Positive readings of H2S and OVA were observed during excavating of TP 10-11.
No other instruments had readings above background. OVA readings ranged from
10 to 200 ppm at the trench and 0 to 90 ppm downwind of the trench at the work
zone tape. H2S readings ranged from 2 to 14 ppm at the trench with no
detected downwind of the trench outside of the work zone.



Trench 12-13

TP '12-13 were excavated at the south end of the landfill cap at a relatively
flat grass-covered area. Two 25-foot long, 5-foot wide trenches were oriented
along a northeast trend and adjoined to create one 50 -foot long trench. Exca-
vation stopped at 10 feet when the water table was encountered.

Approximately 6 inches of yellow brown silty sand topsoil fill was found
covering about 7.5 feet of white calcium sulfate. Some of the fracture faces
of the calcium sulfate were yellow. This may relate to the H2S atmospheric
readings obtained during excavation of this material. This layer is rela-
tively thick in this trench when compared to other trenches excavated on-site.
At 8 feet, a 1-foot thick layer of waste was encountered within the calcium
sulfate. The waste consists of wood and paper with lesser amounts of sheet
metal, rubber sheets, and Alka- Seltzer wrappers. Groundwater was observed to
be pouring out of void spaces associated with the waste layer. This black
groundwater poured into the bottom of the trench as the excavation proceeded.
Gases were observed bubbling up through the groundwater from the calcium sul-
fate at the base of the trench.

Atmosheric Monitorin

Positive readings of H2§ and readings on the OVA were observed during
trenching of TP 12-13. H2S readings range from 1 to 46, averaging about 7 at
the trench. No downwind H2S was detected during perimeter monitoring outside
the work zone. OVA readings range from 20- greater than 1,000 ppm, averaging
about 200 ppm at the trench. Perimeter OVA ranged from 10 to 50 ppm, with
average readings about 10 ppm. Readings of 1.5 to background were observed
100 feet downwind of the trench.

Trench 14-15

TP 14-15 were excavated at the southwest edge of the landfill cap at a grass -
covered flat area immediately west of the slope east up to the top of the
landfill cap. The western boundary of fill was excavated at TP 14-15. Two
25-foot long trenches were oriented east-west and adjoined to make one 50-foot
long excavation. Spoils were piled on the north side of the trench. The
trench was excavated to 5 feet wide, but sloughing of the sidewalls during
excavation widened the trench to up to 15 feet in places.

The stratigraphic profile begins with approximately 1-foot of brown to yellow
brown silty sand topsoil. Below this layer is a 1 foot thick layer of white
to gray hardened calcium sulfate. Native sand was encountered from 2 to
9 feet. Several zones of black sand approximately 6 inches thick and 6 feet
long were found throughout the buff to brown native sand. No water was
encountered in TP-14. As the excavation proceeded east, the depth was
decreased to 6 feet since no fill material was present below the calcium sul-
fate at one to two feet. At the eastern-most edge of TP-15, wood debris, a
refrigerator compressor, metal pipe, and sheet metal debris were discovered at
about 4 feet in depth. Groundwater began pouring out of this area of debris
and proceeded to fill the trench with water. Backfilling of the trench began



as soon as the water began pouring out. By the time the backfilling was com-
plete, there was excess volume of groundwater which was displaced by backfill
material so that a several inch deep by 30-foot wide puddle was left at the
west end of TP-14 on the ground surface.

Atmospheric Monitoring

No abnormal readings were observed other than OVA detections. The OVA read-
ings ranged from 1 to 400, averaging less than 20 ppm. Downwind perimeter OVA
readings ranged from 0 to 90 ppm, averaging sporadic readings of 20 ppm. OVA
readings were sporadic from 1 to 5 ppm 100 feet downwind. The absence of H2S
readings during the excavation of this trench may be related to the relatively
little amount of calcium aulfate encountered.

Trench 16

One 25-foot long trench was oriented on a northwesc trend at this location.
Approximately one-half foot of brownish yellow fine-grained silty sand topsoil
was found overlying a one-foot thick layer of calcium sulfate. Waste was
excavated below the calcium sulfate. The waste consists of black wood, paper,
plastic and glass bottles, rubber, plastic bags, and smaller amounts of sheet
metal, metal pipe, and an empty gas container from a small engine. Black
groundwater was reached at 4 feet so the excavation stopped at this depth. A
few extra scoops were excavated to 6 feet at the southeast end of the trench.
These saturated spoils were not removed, but piled in the northwestern end of
the trench. This extra excavation was done to attempt to define the lower
limit of the waste. Waste continued beyond 6 feet deep.

Atmospheric Monitoring

Reading of H2§ and positive readings on the OVA were observed during excava-
tion of TP-16. H2S readings range from 2 to 27 ppm at the trench, but were
not detected downwind outside of the work zone. OVA readings ranged from 10
to 500 ppm. Perimeter OVA readings ranged from background to 12 ppm. No OVA
readings were observed 50 feet downwind of the trench.

Trench 17

Trench TP-17 is oriented on an east-west trend extending 25 feet. The trench
was approximately 5 feet wide. A thin (several inch) layer of yellow brown
silty sand topsoil fill covers an 8-inch thick layer of calcium sulfate.
Below the calcium sulfate, waste was encountered. Approximately 80 percent of
the waste is rubber sheets and bands with minor paper, wood, glass bottles,
and minor corroded sheet metal and aluminum bars at less than 2.5 feet.
Groundwater was encountered at 2 feet in TP-17, so the excavation was stopped
at this depth.

Atmospheric Monitoring

OVA readings up to 2 ppm were observed during trenching of TP-17. No other
readings were observed above background on any air monitoring instruments
either at the trench or downwind of the trench at the work zone perimeter.



Trench 18

TP-'l8 is oriented along an ease-west trend. The excavation was approximately
5 feet wide and 25 feet long. A thin veneer of sandy topsoil covers about an
8-inch thick layer of calcium sulfate. Waste was excavated below the calcium
sulfate layer. The waste consists of paper, plastic, rubber, glass, card-
board, one plastic unmarked, empty 55-gallon drum, and metal objects such as a
car bumper, and 3x3x5-foot sheet metal box. Groundwater was encountered
before the base of the waste at 7 feet.

Atmospheric Monitoring

The OVA was the only air monitoring device which detected air contaminants
above background. OVA readings ranged from 2 to 100 ppm at the trench. OVA
readings at the work zone boundary downwind of the trench were sporadic
ranging from 1 to 80 ppm . One hundred feet downwind, the OVA readings were
down to background.

Trench 19

TP-19 is oriented slightly northeast trending. It is 25 feet long and approx-
imately 5 feet wide. It is located at the northwest corner of the landfill
cap.

The stratigraphic column begins with 1 foot of black, organic rich topsoil.
From 1 foot to 2 feet, a layer of calcium sulfate was discovered. Below the
calcium sulfate layer, waste was excavated. The waste consists primarily of
wood, cardboard, glass bottles, beverage cans, and plastic. Small amounts of
metal were excavated at the 3-foot depth consisting of a car muffler; two
55-gallon drums lids, unmarked and corroded; and a metal pail. The water
table was encountered at 9 feet before the base of the waste was reached.
Waste is, therefore, within the zone of saturation at this location.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above back-
ground during the excavation of TP-19. Readings at the trench ranged from
background to 2 ppm. Perimeter monitoring at the downwind direction revealed
sporadic readings on the OVA which ranged from 0 to 120 ppm. Readings
averaged about 50 ppm. Approximately 60 feet downwind from the trench, OVA
readings were down to background with sporadic pulses to 5 ppm

Trench 20

TP-20 was excavated at the northeast corner of the site south of the quarry
pond. This trench was oriented along a north-south trend extending 25 feet.
The trench width varied from 5 to 8 feet.



The stratigraphic profile of chis trench begins with a 1-foot thick layer of
brown silty sand topsoil. Below the topsoil is a 1-foot thick layer of cal-
ciuin sulfate. From 2 to 11 feet, waste is present. The waste consists of
paper, cardboard, plastic bags, wood, black sand, and minor glass bottles. At
the base of the waste, a second calcium sulfate layer was discovered. Ground-
water was flowing from the interface of the waste and underlying white to gray
calcium sulfate. A crumpled piece of sheet metal, roughly 3x3-foot, was exca-
vated from the calcium sulfate at about the 12-foot depth. The excavation was
completed at 13 feet where the water table was encountered.

Air Monitoring

Readings of H2S and detections using the OVA were the only above background
values observed during the excavation of TP-20. OVA readings at the trench
ranged from background to greater than 1,000 ppm. Perimeter monitoring at the
outside edge of the downwind side of the trench revealed OVA readings of 20 to
80 ppm with an average of 20 ppm. One hundred feet further downwind, the OVA
readings averaged 10 ppm and were down to background ISO feet downwind from
the trench.

TP/ke

A/R/HIMCO/AB5



APPENDIX A

FIELD PROCEDURES AND DATA EVALUATION METHODS

Fo?. GEoPHY^iC*1- SURVEY



TECHNICAL MEMORANDUM

DATE: April 30, 1991

TO: Vanessa Harris, Site Manager
*T*v

CC: Roman Gau, Project Manager rj ;; . .
Mike Grosser, TSQAM T *'v 'I i

FROM: David L. Grumman, Project Geophysicist
STS Consultants, Ltd.

SUBJECT: EPA ARCS Region V Contract No.' 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026
STS Project No. 026.023
Himco Dump Site
Elkhart, Indiana •

GEOPHYSICAL EXPLORATION PROGRAM

Introduct i on

STS Consultants, Ltd. (STS) was requested by Donohue to conduct combined elec-
tromagnetic and magnetic geophysical surveys at the above-referenced site.
The objectives of the surveys were to identify and map anomalous zones to help
target subsequent site explorations by Donohue. The survey encompassed
approximately 60 acres at the Himco Dump Site. The specific geophysical
survey areas include the fill areas, the unfilled margins of the dump, and a
wetland remnant along the south central boundary of the landfill.

Survey Methods

The geophysical explorations consisted of combined electromagnetic terrain
conductivity and magnetometer surveys.

Instrumentation

The electromagnetic (EM) survey was performed using a Geonics EM-31-DL terrain
conductivity meter (EM-31) with a DL-55 data logger. The magnetometer (Mag)
survey was performed using an EG&G G-856 proton procession magnetometer with
two (top and bottom) sensors. The use of two sensors allows the measurement
of the magnetic gradient at each survey position. A laptop field computer was
used to download and process the field data during the survey. All geophysi-
cal survey instrumentation, with the exception of the field computer, were
provided to STS by Donohue.



Mobilization and Field Personnel
f

Equipment operation was checked at STS's Northbrook, Illinois, office prior to
mobilizing to the site. The geophysical survey equipment appeared to be in
good working order. The STS field survey crew, Mark Stroebel, Michael
Monteith, and David Grumman, arrived on-site Monday, October 22, 1990, and met
with Ms. Marsha Kuehl and Mr. Tom Puchalski of Donohue to review the geophysi-
cal survey objectives and site safety procedures. At that time, a 100-foot by
100-foot staked grid was still being established on-site by a subcontract land
surveyor.

Survey Procedures

EM and Mag readings were taken at 25-foot intervals along survey lines spaced
every 25 feet. Distances were paced-off between each staked survey grid
point. Survey line nomenclature is described further in the addendum to this
memo. Consistent instrument orientations were used across the survey area.
Only vertical .dipole EM readings were taken, and perpendicular EM readings
were not taken. Each STS instrument operator maintained a field notebook
during the survey and noted conditions including surface obstructions, nearby
metallic objects or structures, possible sources of electrical interference,
reference points along selected survey lines (for data validation), and
skipped readings.

Several base stations were established along the landfill's periphery to moni-
tor magnetometer drift. The results of the base station readings generally
showed low level drift in the magnetometer data during the field survey (+/-
75 gammas, approximate) . The Mag field data were not adjusted to compensate
for these low level variations during the data reduction. Selected survey
points were also used to monitor drift in the EM readings; however, only neg-
ligible variations in the EM base station data were observed and drift correc-
tions were not made.

Data Reduction

The field data were returned to sTS's Northbrook, Illinois, office for data
reduction and contouring. The data reduction steps for the magnetometer data
consisted of: converting field data files to binary format, merging data
files, gradient processing, grid position assignments, adjustments for erron-
eous and/or missing data, conversion of files to contourable ASCII (x-y-z)
format for contouring, and computerized data contouring. A similar procedure
was used to isolate the top and bottom Mag sensor readings. The EG&G program
MAGPAC was used to reduce the Mag data.

A similar data reduction sequence was used for the EM data and consisted of:
grid position assignments, adjustments for erroneous or missing data, separ-
ating quadrature and in-phase readings, conversion of data files to contour-
able ASCII (x-y-z) format, merging data files, and data contouring. The
Geonics Ltd. program DAT31Q was used for the EM data reduction.



Deviations
*

Two field mobilizations were required to complete the survey since the survey
grid had not been completed during the first mobilization. Field data from
overlapping survey lines from both field efforts were evaluated and found to
be consistent and generally reproducible between mobilizations.

An analysis of the Mag gradient data showed that the top sensor malfunctioned
erratically during the survey, and thereby rendered the top sensor data unus-
able. The erratic data occurred at unpredictable intervals and appeared
related to a sensor or instrument error. The anomalous top sensor readings
did not match data trends in the more stable bottom sensor data. Consequently
during data reduction, the bottom sensor total field data was isolated,
reduced, and contoured.

The wetland remnant area was surveyed using an approximate grid system set-up
by STS since no grid had been established by the land surveyors in this area.

Summary of Results

Over 3,000 site grid points were surveyed using the magnetometer and EM tech-
niques.

Magnetometrv Results

The contoured results of the magnetic data show several magnetic anomalies on-
site. Figure 1 illustrates the contoured total field data (bottom sensor) and
identifies the anomalies considered significant and not related to cultural
interferences. These anomalies ranged between plus or minus 1000 to 4000
gammas in magnitude. Background magnetism appeared to be approximately 56750
gammas. A partial listing of some of the larger anomalies is as follows:

Southeast-central region, directly north of site entrance.

South central area, approximately 300 feet north of the remnant wetland.

West central area (10, M).

KM Results

The contoured quadrature and in-phase EM data show several very large anom-
alous regions on-site (50 to 500 mmhos/m). More discreet anomalies are not
easily resolved from the extensive quadrature anomalies, although several more
localized in-phase anomalies (10 to 40 ppt) are apparent. Background levels
were considered to be in the range of 10 to 40 mmhos/m for the quadrature
phase and 0 to -2 ppt for the in-phase readings. Figures 2 and 3 illustrate
the contoured quadrature and in-phase EM data, respectively. The extent of
the large quadrature phase anomalies appears to highlight the approximate
limits of filling, and shows that the surveys did provide minimal coverage
beyond the fill boundaries. The in-phase data is considered more useful in



the identification and mapping of conductive waste burial areas, i.e., areas
which could contain concentrations of barrels, metal scrap, or highly conduc-
tive buried wastes. A partial list of the most significant in-phase anomalies
includes:

Southeast central area, north of site entrance.

Southeast central, northwest of site entrance.
i

Northeast central, south of former grave pit.

Entire central region of landfill.

Data from the wetland remnant do not appear to show significant anomalous Mag
or EM levels, as no readings appeared to be elevated above what would be con-
sidered background levels for sand soils. The quadrature data ranged between
2 and 20 mmhos/m. The wetland data was not included in the contoured data
since the wetland survey grid could not be reliably tied into the site survey
grid.

RS/ke
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ADDENDUM TO TECHNICAL M^MORANDOM

i
Grid Position Nomenclature

Several survey positioning schemes were used during the survey. The land
surveyors established a 100-foot by 100-foot staked grid using numbers (1-25)
along the east-west axis (increasing eastward), and letters (A-U) along the
north-south axis (increasing northward). Station A-25 was very close,to the
southeast corner of the survey area. STS adopted a geophysical surrey
line/station reference scheme by designating land survey line No. 25 as geo-
physical survey line 100, with the line numbers decreasing by 1 for each
survey line moving west. -Geophysical station numbers were simply the linear
distance along each survey line north of the A line, where the A line equals 0
north. Finally, during data reduction, line numbers were reassigned to
reflect Easting/Northing distances, in feet, by designating station A-25 equal
to station 10,000 East, 0 North. The following table schematically presents
the line numbering:

Survey Line Reference Nomenclature

Land Surveyors Geophysical Geophysical
Staked Location Field Survey Contour Coordinates

Easting Easting Easting
25 100 10,000

99 9,975
98 9,950
97 9,925

24 96 9,900
95 9,875

2 1 7,550
1 0 7,525

ns 201 7,475
ns 202 7,450

ns: Not Staked

The northing grid spacing was 25 feet, however, the EM meter automatically
incremented/decremented this interval. The northing interval is irrelevant to
the Magnetometer until data reduction.. The range of northing coordinates for
the survey area is 0 feet (southeast corner of site) to 2,050 feet (northwest
corner of site).



Computer Data Files
i

The enclosed diskettes contain the following data:

Disk Files

3 1/2" Diskette

5 1/4" Diskette

HHimcol.new,...,
HHimcolS.new
DHimcol.new,...,

Himcol.dat,...,
Himcol6.dat

Hiaicol VQ. xyz

HimcolVT.xyz

HimcoMG.dat

Himcobot.dat

Comment

Reduced EM
Data files for
using DAT31Q ,

Raw Mag Data files
(unreduced)

x-y-z data file
for EM quadrature data

x-y-z data file for
EM in-phase data

x-y-z data file for
magnetometer Gradiometer
data (erroneous)

x-y-z data file for
bottom sensor
magnetometer data

A/0/M/CQ8
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TECHNICAL MEMORANDUM NUMBER 11

DAtE: February 13, 1991

TO: Vanessa Harris

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski !f\£"V7"1 ; ̂' ̂!r! * n '"V, ;

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093 f J^LL^' • ''•-1 "'^ '
EPA Work Assignment No. 17-5L4J a-*-i;<;-. «* ̂
Donohue Project No. 20026.024
Kimco Dump

SLUG TESTING FIELD PROCEDURES AND ANALYSIS

Introduction

Following well development, groundwater monitoring wells listed in Table 1,
were slug-tested at the Himco Dump. Veils E3, Fl, F2, Ml, and M2 were
installed in 1977 and 1979 by the U.S.G.S. The remainder of the wells were
installed by Donohue for this investigation. The wells were slug-tested to
determine hydraulic conductivity of the outwash deposits at several points
across the site at the depths listed in Table 1. These hydraulic conductivity
values will be used to evaluate the integrity of the wells and to calculate
groundwater flow rates. Slug testing was done on December 1, 2, 14, and
January 4, 1991, by Cathy Fruehe, Tracy Koach, Anya Kirykowicz, and Tom
Puchalski of Donohue & Associates, Inc.

Field Methods

An ORS Environmental Equipment Model EL-200 data logger and pressure trans-
ducer were used to collect all of the slug test data. The battery-operated
unit translates water pressure into electrical signals within the transducer.
The electrical signals are relayed by a cable to the data logger where they
are converted and displayed as water level data. The time and water level
data are recorded during the test and stored in the data logger memory until
the data is sent to a disk or printer for later analysis.

Slug tests were performed as described in Section 4.2.3.3 of the Final Field
??TfXing Plan. Hiraco Dump Remedial Investigation/Feasibility Study. Elkhart.
Indiana. The setup for the slug test began by unlocking the protective casing
and using a decontaminated popper tape to measure the static water level and
the depth to the well bottom. This data was recorded on'the slug test field
data form. A 15 or 5 psi transducer was decontaminated with soap and tap
water, and a tap water rinse before lowering into the well. The mode which
allows the water level to be read on the data logger display was activated so
that the depth of water above the transducer could be read while the trans-
ducer was lowered into the water. The transducer cable was duct taped to the
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TABLE 1

WELL NUMBER

MI-RISE
Ml-FALL
Fl-RISE
Fl-FALL
F2-FALL
F2-RISE
M2-RISE
E3-RISE
E3-FALL
P101B-FALL
P101C-FALL
P102B-RISE
P102B-FALL
P102C-RISE
WT101A-RISE
WT101A-FALL
WT102A-RISE
WT102A-FALL
WT103A-RISE
WT103A-FALL
WT104A-RISE
WT104A-FALL
WT105A-RISE
WT105A-FALL
WT106A-RISE
WT106A-FALL

HYDRAULIC
CONDUCTIVITY fcm/si

3.17x10-3
1.43x10-3
1.21x10-1
4.51x10-2
1.27x10*3
7.37xlO-4
3.:69xlO-2.
7.95xlO-4
4.61xlO'4
3.99x10-3
1.11x10-3
3.50x10-2
-3.91x10-2
3.59x10-3
2.69x10-2
9.45x10-3
4.14x10-3
6.80x10-3
4.10x10*2
1.86x10-2
3.89x10-2
5.07x10-3
1.93x10-2
1.01x10-2
4.71x10-2
8.40x10*2

BOTTOM DEPTH
OF SCREEN SCREENED IN

103.24
103.24
31.28
31.28
147.83
147.83
24.76
175.65
175.65
100.47
166.53
67.25
67.25
159.96
18.70
18.70
18.18
18.18-
18.47
18.47
18.69
18.69
18.56
18.56
18.50
18.50

SP, GP
SP, GP
*
*'
*
*
*

SP, GP
SP, GP
SM
SP
SP
SP
SP
SP
SP

SP-SM, SP-GP, SM
SP-SM, SP-GP, SM

SW-GW
SW-GW
SP, SW-GW
SP, SW-GW

SP
SP

SP-GP
SP-GP

* Data not available.

A/R/HIMCO/AB6
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RATE OF RECOVERY TEST: WELL M-1-
RISE

40
TIME (SECONDS)
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RATE OF RECOVERY TEST: WELL F-1
: RISE
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APPENDIX B

SLUG TEST FIELD FORMS



INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

SHEET &

PROJECT NO.:____

SITE HiHCQ

WELL NUMBER:

LOGGER ID NUMBER:

CLIENT: C< 5EPA

WELL DRILLED BY: Qp M

DATE TEST PERFORMED:

TIME TEST PERFORMED:
TOP OF PIPE ELEVATION:
OBSERVATION

•^

<**" FAmaiSE^EST (circle) IHCTTH

TOTAL DEPTH OF WELL __

DEPTH OF WATER IN WELL _____

INITIAL TRANSDUCER WATER LEVEL
STATIC TRANSDUCER WATER LEVEL
DIAMETER OF BOREHOLE ff "

DIAMETER OF PIPE 3-"
SCREEN LENGTH: ___5

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _
EFFECTIVE SCREEN LENGTH- V.

_ r Unl

S+«ml«s Steel SUtj

Scrtt/t.

.* length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
bottom of sand pack.

SEGMENT
NUMBER

10
11
12
13
14
15
16

SIUOG It LOGGING SEQUENCE

NUMBER OF
READINGS

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

PRESSURE TRANSDUCER PSb

STAINLESS STEEL SLUG LENGTH:

NOTES:

TEST PERFORMED BY: T>n

LOGGER DOWNLOADED BY:
CALCULATIONS BY: _____

V
DATE.

DATE.

DATE.

Jrt^ , U

COMPUTER FILE NAME



onohue

PROJECT NO.:_

SITE M>W<)

INFIELD HYDRAULIC CONDUCTIVITY SHEET J_CF^
SLUG TEST

£23 WELL NUMBER 7lO I B

LOGGER ID NUMBER:

CUENT: TOTAL DEPTH OF WELL
WELL DRILLED BY:
DATE TEST PERFORMED:.

TIME TEST PERFORMED:.

TOP OF PIPE ELEVATION:

£ ,7lV. DEPTH OF WATER IN WEL

1 i^ 0

OBSERVATION WgUjSEZOMETETjjeirde);

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _

INITIAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL

DIAMETER OF BOREHOLE & "

DIAMETER OF PIPE &"

SCREEN LENGTH Jz '

|C-4( i

EFFECTIVE SCREEN LENGTH' V: 5 '
. 0 *->

,' length is less than the sand pack length if
the water table intersects sand pack, where *V
will equal distance between water table and
)ottofn of sand pack*

PRESSURE TRANSDUCER PSt_
STAINLESS STEEL SLUG LENGTH:

NOTES:

TEST PERFORMED BY:,
LOGGER DOWNLOADED BY:,
CALCULATIONS BY: ____.

COMPUTER FILE NAME __

HA L<f DATE.
DATE.

DATE



PROJECT NO.:

SITE; M'

INFIELD HYDRAULJC CONDUCTIVITY
SLUG TEST

WELL NUMBER P I 0 I C

DUH? LOGGER 10 NUMBER:

CLIENT: TOTAL DEPTH OF WELL:

: ̂  JclinWELL DRILLED BY:
OATS TEST PERFORMED:
TIME TEST PERFORMED:
TOP OF PIPE ELEVATION:

OBSERVATION WEUgg

F

/ M / 9 f
Ire. DEPTH OF WATER IN WEL

USE TEST (circle).

INITIAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL

DIAMETER OF BOREHOLE: fi, •

DIAMETER OF PIPE: c

SCREEN LENGTH: jf

tft ,

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): __

EFFECTIVE SCREEN LENGTH- V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

NUMBER OF
READINGS

10
11
12
13
14
15
16

INTERVAL
(SEC)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

\i CT

* length is less ttun ttw sand pack Icngtti if
tti« water table intanaca sand pack, where V
will equal distance between water table and
Mttorn of sand pack.

PRESSURE TRANSDUCER PSI: ^
STAINLESS STEEL SLUG LENGTH: ___,

NOTES.- Vc f- Q-S-1 9, "If ft
5-hirr -h?sf -

TEST PERFORMED BY: "TPH
LOGGER DOWNLOADED BY:.

CALCULATIONS BY: ____
COMPUTER FILE NAME __;

DATE: l|U|Qt

DATE >/'.-V''

DATE

: v



c

^

•P^m ^_ __ - - a -— — ̂ __ ^_, . « - - B ̂ » — ̂ fc . ^_ . ^ _ .^___ ^^^ A ,_^^ ,— . _.

HHl ;™;
t

PROJECT NO- /

SITE fa

CLIENT: 16

WELL DRILLED BY:

DATE TEST PERFOI

TIME TEST PERFOf

TOP OFJMPE ELEV;
OBSERVATIONy/E!

INI-ltLU nYUHAULJU UUNUUU 1 IVI 1 Y *"==' —— wr ——
SLUG TEST

2^» (. Z ^ . ^ Z 3 WELL NUMBER: £•' ~ ~^

',/virr LOGGER ID NUMBER: 7 / ^CZ l

? P<*f TOTAL DEPTH OF WELL /V^" r.f '

DEPTH OF WATER IN WELL 1 1 . 1-0 '
RMED:
WED:
M10N:

/j2 - / y- ̂  INfTIAL TRANSDUCER WATER LEVEL H r
 l« (,; *

' '. -C STATIC TRANSDUCER WATER LEVEL 7- *? ̂  "'
DIAMETER OF BOREHOLE

JJP EZCMETER (etrd«l: DIAMETER OF PIPE -^x/ ̂ TTi
FALL/RISE TEST (eircf«) •Qcĵ K SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL (T.C.P.):

T^T
W5@b*3^

J
-*—

•M B̂HMW

1
JL

f£

— -*-

1
$s =s

"V tsngtti is less man tfw i

>-— H A««*II«| _rtl«*«nrM ^

^S?^
?^^^«^

1

--— —

S^«wl«» Sttcl SU^

6<Ml'<*t'k Stf /

— ! ^> sy/c^ s*»y
^'•\*s W«il SertcA
= i
land pack l«ngth if
md pack, w*i«r» V

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
6

-*- I
-* Z
> "3
JO- L/'
11 *
12
13
14
15
16

NUMBER OF
READINGS

.<0
/.<r
1^
/*>•'

<(0
y ,-•

/-)"
y ^

„.-_.., SEGMENT
(sec.) oufA'noN

(SEC.)
_^- Z /_£.

/ x^"•r 75"
. ̂  o v r<c-

*7

/ x^r*
r 7f

^O V S"^

ELAPSED
TIME
(SEC.)

/r,
7*f
u ^~s\

lO
xr
7-j"

V )"<̂

PRESSURE TRANSDUCER PSk / "T
STAINLESS STEEL SLUG LENGTH: V '

bottom of sand pack.

NOTES: :£ t4j.Y±U^ ft *A fl
(J

TEST PERFORMED

LOGGER OOWNLO;
CALCULATIONS BY:
COMPUTER FILE N»

BV:^ K^-i* ' r'. 5, ,. „«.<•<• ri. DATE /JJ-/V-W

kDEDBIY: "7 M»rutA DATE fJ-'t^"^L'

DATE

ME:

P..//.



INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

PROJECT NO.:.

SITE Li /A

7.c^_^ WELL NUMBER: /-" - ?

LOGGER ID NUMBER: ~ll *1C ~> 1

CLIENT: TOTAL DEPTH OF WELL >
WELL DRILLED BY: DEPTH OF WATER IN WELL: TV'? ^
DATE TEST PERFORMED:.

TIME TEST PERFORMED:.
TOP OF PIPE ELEVATION:

/ 1 ' I -
£*?

OBSERVATION WELL ĴEZCJWIETE ĉircJi
FALL/RISE TEST (cird«) cV-tv-*-

INHTAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL:

DIAMETER OF BOREHOLE ______

DIAMETER OF PIPE 5 "

SCREEN LENGTH: ____ ___

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _

EFFECTIVE SCREEN LENGTH- V:

Oato SILOG tt LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14
15
16

NUMBER OF
READINGS

*=*
1 <

INTERVAL
(SEC)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

/ q

*V length is less than the sand pack length if
tn« water table mterseca sand pack, wrier* V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSfc
STAINLESS STEEL SLUG LENGTH:

(5

NOTES:

TEST PERFORMED BY:<\;?T'^ . T.

LOGGER DOWNLOADED BY:.

CALCULATIONS BY: _____

DATE.

DATE.

DATE

COMPUTER RLE NAME:



;;::z
INFIELD HYDRAULIC CONDUCTIVITY 5HE=' — CF —

SLUG TEST

PROJECT NO.: 2<.'£>2(- < - ^ WELL NUMBER: F" - 3.

SITE:' [-llMCC ' LOGGER ID NUMBER: ~?f ?£ 2. /

CLIENT: £~PA TOTAL DEPTH OF WELL 3l 3

WELL DRILLED BY: DEPTH OF WATER IN WELL ^•'/<r)'
DATE TEST PERFORMED: \2'2'C!O INITIAL TRANSDUCER WATER LEVEL:

TIME TEST PERFORMED: O *? /5 STATIC TRANSDUCER WATER LEVEL / O . S> ̂  '
TOP OF PtPE ELEVATION: DIAMETER OF BOREHOLE

OBSERVATION WELL/PIEZOMETER (circie): DIAMETER OF PIPE: ~2.''

FALL/RISE TEST (circle) S r- 1\_ SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL (T.C.

Le&V /" ^d

|H| . (CI
*K%faWtf&

I

-U--*-

rfttiurt F •
7f"443<factr "•**•

•T." length is less than the sa,
the water table intersects san
will equal distance between vi
)ottom of sand pack.

P.):

-r-aar
j^ Pr*ktS>i*. Ctsi/y
^ ^^" AC ^dW«f

^2^«$^^
i

— — —

^ U/4&/* ^Uit/

S-rimlwi Steel SUws

6e*faiA. S*i/
! > $,/«* $**/
',

ÎB̂ ^H^HI**

nd pack length if
d pack, where V
tater table and

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
8
7
8
9
10
11
12
13
14

15
18

NUMBER OF
READINGS

h£>
I 5
/ 5

U^—-.... SEGMENT
;SM DURATION
ta6U) (SEC)

£» . i /r
I 3C-

2-. "3&

ELAPSED
TIME
(SEC.)
iG
3&

_5"<0

PRESSURE TRANSDUCER PSt / 5
STAINLESS STEEL SLUG LENGTH: V'

NOTES; -3</J*if7A<#y AS &>t

- WV II K^f t_'r tr>r/

PEST PERFORMED fff:C'£ fi/>L- 7 /t^ViO- DATE 12.- 2 - '/O
LOGGER nOWNLOADEO BY: ' DATE

CALCULATIONS 8Y: DATE

COMPUTER FILE NAME:



BEE
PROJECT NO.: 'Z-'-

SfTE ' M / M C C

CLIENT: £r^T

WELL DRILLED BY:

INFIELD HYDRAULIC CONDUCTIVITY s"88' ̂ -^_/_
SLUG TEST

"^'•^C. <- 2.3 WELL NUMBER: /"' - /

: LOGGER 10 NUMBER: " " l i ' Z - l

TOTAL DEPTH OF WELL: /£#. -t.c> '

DEPTH OF WATER IN WELL; /O"/^'

DATE TEST PERFORMED: / 2 - 2. - *T O INfTUL TRANSDUCER WATER LEVEL
TIME TEST PERFORMED:
TOP OF PIPE ELEVATION

/'/ 3^ STATIC TRANSDUCER WATER LEVEL ^? *?b ' .
; . DIAMETER OF BOREHOLE:

^^ f̂fl€N-*wm l̂E20METE3^Cifd«): DIAMETER OF PIPE: ~2- "

FALL/RISE TEST (<ara«) •^^<r* — SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* V:

STATIC WATER LEVEL (T.

0*k S —— ->--

I 55 1 ~:
wwfawflgt

1

1JJJ-
— -•"

Assure --

" ll
Tlt i

C.P.):

^T'Ssr
\ Cp ̂ wk^«« îy

— ? Pl/P Sjtt*-*^

W&f&Wfy^
i
i

:3 k4iir Z«««/
I S^<M)«M St«l $(•«

1 • (5<yf/W (4 Stf /

EJVL'Wui ScfTC*

SILOG U LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

3
> I
> Z

> •/ I
No 4

11
12
13
14
15
16

NUMBER OF
READINGS

TO
jC,

1 ^
i9

^0

i^

i .

"L' length is lass than m« sand pack Icngtti if PRESSURE TRANSDUCER PS
ttwvMttrtabteinttrMCts sand pack, wtt«r«X' STAINLSSS STEEL SLUG LEN
will •qualdistanc«b«twMnwatafta&l* and 5TAINLKS 5TE5L SLUG L»
bottom of sand pack.

NOTES: Prt/)L.i-i
f

INTERVAL
(SEC)

<^ 2.
^_
^

?C7.

^- z_
1

/n

SEGMENT ELAPSED
DURATION TIME

(SEC.) (SEC.)

•7^5 -7«; .
*y 5'c7 -«? JL*" t ""

a: /^
GTH: y

W»Arf -f«"̂  Vtee-rvr/ - l> fr T«v>^/ ^ ^^7*) <^_
^ ,̂ /nj_ <txjtw*t^t <-4 ,--^*S <rc*~cl.*''<rt

1 ^ 1

.5-te-n'csn -TZ> ^O
TEST PERFORMED BY: £ FC~#l^. •*. T. fc/'AfA- DAT& \~> • 1- °!C
LOGGSR OOWNLQADea BY: DATE

CALOJUTIONS BY:
' »UTER FILE NAME:

DAT&



INFIELD HYDRAULIC CONDUCTIVITY SH££r—CF—
SLUG TEST

PPCJECT NO.: WELL NUMBER M - Z.

LOGGER 10 NUMBER: 7 / 9 O <1

CUENT:
WELL DRILLED BY:

DATE TEST PERFORMED: j- 2:

TIME TEST PERFORMED: -H-

TOP OF PtP&gLEVATlON: _____

OBSERVATION WEAL/PIEZOMETER
FALL/RISE TEST (drde)_ ~

-

TOTAL DEPTH OF WELL: _______

DEPTH OF WATER IN WELL: /5

,. INITIAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL

DIAMETER OF BOREHOLE: ______

DIAMETER OF PIPE _
SCREEN LENGTH:

Z"

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.):

EFFECTIVE SCREEN LENGTH- V:

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

18

NUMBER OF
READINGS

INTERVAL
(SEC)

SEGMENT
DURATION

(SEC)

ELAPSED
TIME
(SEC.)

V length Is less tftin tfi« sand pack l«ogth if
'« water tafil« inttrMcta sand pack. wn«r* V
ill equal distance between water table and
:ttom of sand pack.

PRESSURE TRANSDUCER PSt
STAINLESS STEEL SLUG LENGTH

3TE5: V)

ST PERFORMED BY:
GGER DOWNLOADED BY:
LCULATIONS BY:

DATE:.

DATE.

DATE:

I -



«*«l«*l>*
INFIELD HYDRAULIC CONDUCTIVITY SHE~ — CF

SLUG TEST

PROJECT NO.: 3-CC "3-L . C 2* 3>

SITE /4", ,Y> r O__________

WELL NUMBER: fO -

LOGGER ID NUMBER:

CUENT:_________________

WELL DRILLED BY: _______

DATE TEST PERFORMED: lr* - H

TIME TEST PERFORMED: _________
TOP OF PIPE ELEVATION: __________

OBSERVATION WELL/PIEZOMETER (ctrdt):

TOTAL DEPTH OF WELL: _

DEPTH OF WATER IN WEL
-T

5" 2
INPITAL TRANSDUCER WATER LEVEL:

STATIC TRANSDUCER WATER LEVEL:
DIAMETER OF BOREHOLE:_____

DIAMETER OF PIPE "
FALL/RISE TEST (drcia) SCREEN LENGTH:
FORMATION WELL SCREEN

STATIC WATER LEVEL (TCP

!Vr
*X%l<i$W%&

J
^*"

W
f
jL

>T
•*

?if,a

— *C
f

.- -1
*•=£

ED IN: EFFECTIVE SCREEN LENGTH- V:
i '

T'6sr
|̂  <^>^e/̂ Vt CiSi'aa

*. ^*' *y
i«i.

-— — •

S^*Mtl«* Sf«l Stu*

£*0W£ S«r/

">*/<* S**/

xWtit Scm/t

SILOG 1) LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

3
-e- i
•f 2-
r 5
•r* M
10
11
12

NUMBER OF
READINGS

I"0

£f
/ f
/j^

5"(3
//
/5"
/5*

73
14

15
16

•V l»ngm is Ins than ma sand pack langth if PRESSURE TRANSDUCER PS
th« wmt«ftatsl«im«rsecs sand pack. wn«r« V CTAINI «s «TPH <?UI«IPN
will •quaidistano-batwMflwmrtabte and STAINLESS STEEL SLUG LEN
bottom of sand pack.

INTERVAL
(SEC)

O.A
1
•f

30

(?. Z
^
."

3 ,̂

SEGMENT
DURATION

(SEC.)
IO
15"
73
^yC

10
si*
if

'i^c

* l^~
GTH ^3 X

ELAPSED
TIME
(SEC)
10
/}"
7.5"

¥?£>

10
/^"
75"
ViV

NOTES: A *Atsjd-. J (&> .̂3.

TEST PERFORMED BY: >f ,̂.j,._^ : SL.'SL^mx DATE /2 -lH -ft)
LOGGER DOWNLOADED BY:
CALCULATIONS BY:

/^ VcM3U \̂ DATE /^.-/t/-^

DATE

COMPUTER FILE NAME

,



r
INFIELD HYDRAULIC CONDUCTIVITY SHE=T^CF_/_

SLUG TEST

PROJECT NO.:______

sn-E U\MCD
WELL NUMBER- \JsJ i IO I A

LOGGER ID NUMBER: '

CLIENT: PA

WELL DRILLED BY: Dl*d*

DATE TEST PERFORMED:.

TIME TEST PERFORMED:.
TQP_QE£!ESS-£VAT!CN:

(2 1

TOTAL DEPTH OF WELL: i C. '1 O

DEPTH CF WATER IN WELL: -
%>

*• /M3C>

OBSERVATION WELL/PIEZOMETER (cffcle):.

PAUL/RISE TEST (circle) _

INITIAL TRANSDUCER WATER LEVEL
STATIC TRANSDUCER WATER LEVEL
DIAMETER OF BOREHOLE

DIAMETER CF PIPE 2'*
SCREEN LENGTH- __________

FORMATION WELL SCREENED IN:.

STATIC WATER LEVEL (T.C.P.): __

EFFECTIVE SCREEN LENGTH- V.

SEGMENT
NUMBER

10
11
12

SILOG II LOGGING SEQUENCE

NUMBER OF
READINGS

so
1.0

INTERVAL SEGMENT
DURATION

(SEC.)
IO

<j?O

13
14
15
16

ELAPSED
TIME
(SEC.)
10
L,O

.' length is less than the sand pack length if
the water taole intersects sand pack, where V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSh __

STAINLESS STEEL SLUG LENGTH:

NOTES: £• 11 s-mopsr

TEST PERFORMED BY:

LOGGER DOWNLOADED BY:.
CALCULATIONS BY: __
COMPUTER FILE NAME

DATE.
DATE.
DATE

/2Mia
/ 2 / » / ? 0



Ifconotmmtrî ^^ l̂

1 mSm
INP1&LU MYURAULIC UUNUUCTIVITY 5M5=1 —— GF ——

SLUG TEST

PROJECT NO.: yZ-CC ,Z.fe- . £— 2> WELL NUMBER: kJ"T/£j2/4

SlTe, ^r^ ,* *• s* LOGGER 10 NUMBER 7 1 *7 C yif
<

CUENT: u*)< r** TOTAL DEPTH OF WELL: \ % . I (c

WELL DRILLED BY: DEPTH OF WATER IN WELL: JO . "̂̂
DATE TEST PERFORMED: iJ-~\'^'<7O INITIAL TRANSDUCER WATER LEVEL:

TIME TEST PERFORMED: /Y,'3O STATIC TRANSDUCER WATER LEVEL 7CJ
TOP OFPjggJSLjaiATlON: DIAMETER OF BOREHOLE

' OBSERVATION WELuVlEZOMETER (circle): DIAMETER OF PIPE: 3l"
FALL/RISE TEST (circle) ~B0T^ SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V:

STATIC WATER LEVEL rr.CP.l:

04k ^ x —— ̂ 4

«w^S^^
1
1
1

jJJ-L.

w -T-I *

|!
**L* length is less than the sai
the water table intersects *an<

T-Bar

?^ ̂ ' SK C**;

w&w&gm
\

J^,

.Je, W ĵir jl<M/
S^«Mil«» Stetl SUj

^<«W>fc SM/
> S//«* SW

•) ^ Wtil SerttA
1 MVMMWW*

xl pack length if
i pack, where V

bottom of sand pack.

NOTES; ^1 J^tiL ,
tt

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
Jf 1
f "2-

JK 1
4T* ij
10
11
12
13
t4
15
16

NUMBER OF
READINGS

40
i )
/>'

/ f

^"c
< <
; -f
y "T

INTERVAL
(sec.)

0 i.
/

•?
•^/?

<Dt 2.
J
6"

f 3O

SEGMENT
DURATION

(SEC)
/o
/"f
7<

H lv

\O
/S*
7 a"

y-TO

ELAPSED
TIME

(SEC.)
\Q
}f
7^

*-f sC

/t7
/"£_

?y
°(Xr,

PRESSURE TRANSDUCER PSt IS'1'
STAINLESS STEEL SLUG LENGTH H '

A QJ\ 12.

TEST PERFORMED BY: -^K** c ! ' ^. . *5 WjA

LOGGER DOWNLOADED BY:
CALCULATIONS BY:

^ DATE JZ ' /V- fC

^f^WtfH*-cA OATS /^.-7*f-ftf
DATE

COMPUTER FILE NAME



*«C»fT*CT«

ICift* M1T»

PROJECT NO.: 2- CO ,

INFIELD HYDRAULIC CONDUCTIVITY SH£H7 — CF —
SLUG TEST

-2C->£>l3 WELL NUMBER: LC"T(C3A

SITE 14 , NV. c C LOGGER ID NUMBER: 7 / 9 C >2, /

CLIENT: J <s £ ? £ TOTAL DEPTH OF WELL: I % , i %

WELL DRILLED BY: DEPTH OF WATER IN WELL: ^Hb*"

DATE TEST PERFORMED: J2.- )H~ ?£> INfTlAL TRANSDUCER WATER LEVEL:

TIME TEST PERFORMED: / ^ ', ̂ ? STATIC TRANSDUCER WATER LEVEL 7.<7.f"
TOP OF PIPS ELEVATION: . DIAMETER OF BOREHOLE -2"
OBSERVATION w^Ljvpigzc
FALL/RISE TEST (circle)

METER (circle): DIAMETER OF PIPE
/ficT rf SCREEN LENGTH:

FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH- V.

STATIC WATER LEVEL (T.C.P.):

0-151 *• / — ?^c2 i
|s| - j:::«^̂ $^

i

J---*-

tfntsmrt c - =

7J**«"-. 1

-T 1
i |i|
j_<SH

•T.' length is less than the sai
the water table intersects SSTK

§££#
?«^25)g^̂

1

--— — •

^ U/(̂ kr ^cmt/

S^sui'ns Sfccl SUj

5e«W'i4 Sci/

>S//<^S*«/

^xWul SertcA
••̂ IMiMMB̂ ^

id pack length if
i pack, where V

will equal distance between w«wi uu>« «iw
bottom of sand pack.

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

3
6
7
a
9
10
11
12
13
14
IS
16

NUMBER OF
READINGS

3O
fa"
&
/S

•as?1- ss(SEC) (SJ

r.i ;̂
/ • ^/ ^

^ 7:
3d V>'

1

1

UENT ELAPSED
mON TIME
EC.) (SEC.)
"> ><*>
' /r
r 7:T
C V'fO

PRESSURE TRANSDUCER PSt / S
STAINLESS STEEL SLUG LENGTH: V

NOTES: .J J.^-tlî i' A.I 1^
1*

TEST PERFORMED BY: ^_ fc

LOGGER DOWNLOADED BY:

CALCULATIONS BY:

Uijj' ' £• ^yAfVrt D*16 H~l1"30
1 f<MU&v\ DATE / "2- " / H " ^£

DATE

COMPUTER FILE NAME



lfcf»rohuc^^^^Hli BH
INPItLU MYUHAUL1U (JUNDUCTIVITY

SLUG TEST
3Mt= I <JF

PflCJECTNO.: XCCZL-. 0 /2~^> WEULNUMBER: (j~-~T~(CHA

SPTE; }-l;(+.£0 LOGGER ID NUMBER: 1lclCiZ-\

CLIENT: V> t PA TOTAL DEPTH OF WELL Tl . i, -;'

WELL DRILLED BY: DEPTH OF WATER IN WELL H . £/7 '

DATE TEST PERFORMED: / Z ' l H - ^ O INITIAL TRANSDUCER WATER LEVEL

TIME TEST PERFORMED: t£TO STATIC TRANSDUCER WATER LEVEL 6 /̂̂
JOaOEPIPE ELEVATION: . DIAMETER OF BOREHOLE

OBSERVATION WELpPIEZOMETER (circle): DIAMETER OF PIPE C2." 2 •'••'

FALL/RISE TEST (cirde) f'- < V* SCREEN LENGTH:

FORMATION WSLL SCREENED IN: EFFECTIVE SCREEN LENGTH- V.

STATIC WATER LEVEL (T.Cf

oahi x — ̂ _ <
^BWj 551^1 ::

«cj<2J^̂
i
i
i

—— q-*-

irjftsduQtr ^- •

^MTilIB

».):

r-^_-

* ̂ x ^
?*9<^^^^

i
I
^

-^— •

S t̂utlns Sl«tl 5li>«

3e«Wi4 SM/
! ^ S/««' S«to^

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
Jr*\
J^2-
-*• ^
-^ V
10
11
12
13
14
15
16

NUMBER OF
READINGS

5"<3
/•>"
y<

y-T

•5"̂
^

/ }
y ̂

-L' length Is less than the sand pack length if PRESSURE TRANSDUCER PS

S!322rZSS£SSrSV STA^LESSSTEELSLUGLEN
Mttom of s&nd psck*

INTERVAL
(SEC)

0, Z
/r

JC

^?. 2-
/
•^

"?O

SEGMENT
DURATION

(SEC.)
/O
, 5*
o*r
4<O

fC
i ^"
7 J"
Vi^

j: /.r
IGTH: H'

ELAPSED
TIME
(SEC.)
10
i 5*
7-f
Lj-fO

/G
ii' i
'7"^
tj-fc

NOTES: -4Ai^r^/^_^ i-\ H
I)

TEST PERFORMED BY: ̂ _ Ko«ji>C' ' t . ^L*v<LU_ DATE /f'W-fO

LOGGER DOWNLOADED BY'

CALCULATIONS BY:

^T" '̂a-at̂ X\ DATE /2-~l^-^()

DATE

COMPUTER FILE NAME



INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

SHEET

PROJECT NO.:.

SITE Ml

"2.C? O WELL NUMBER 1C S A

LOGGER ID NUMBER: 1 tlC 2 /

CUENT: •PA TOTAL DEPTH OF WELL; • $5 '
WELL DRILLED BY: MA/-*<r5> DEPTH OF WATER IN WEL 9 •

i 2 - / -DATE TEST PERFORMED:.

TIME TEST PERFORMED: .

TOP OF PIPE ELEVATION:.

iBSERVATION WEmPtEZOMETER (circle):.

FALL/RISE TEST (circte) _ ~ ""~

INITIAL TRANSDUCER WATER LEVEL

STATIC TRANSDUCER WATER LEVEL

DIAMETER OF BOREHOLE ______

DIAMETER OF PIPE _
SCREEN LENGTH:

"7 -95 '

2 "

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _
EFFECTIVE SCREEN LENGTH- V.

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14
15
16

NUMBER OF
READINGS

so
IS
/S

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC)

30

ELAPSED
TIME
(SEC.)

15

-V length is IMS than th« sand pack length if
tfi« water tabto intsfaects sand pack, wh«r» V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSU

STAINLESS STEEL SLUG LENGTH:

/ 5

NOTES:

TEST PERFORMED BY: C feuet>{ , f

LOGGER DOWNLOADED BY:.
ALCULATIONS BY: _____

DATE.

DATE.

DATE

/ 2 '/ -

COMPUTER FILE NAME:



INFIELD HYDRAULIC CONDUCTIVITY
SLUG TEST

PROJECT NO.: 2c<^2l> -O

SITE

WELLNUM8ER:

HtlACC LOGGER ID NUMBErt

CUENT:
WELL DRILLED SY: Mtrfh

DATE TEST PERFORMED:.
TIME TEST PERFORMED:.
TOPCFPIEEELEVATICN:

/"2-/-<70
l53£>

( QjS£RVATJOp*tfELL/PIEZOMETER (circle):.

FALL/RISE TEST (circle).

TOTAL DEPTH OF WELL ___|J

DEPTH OF WATER IN WELL _____

INITIAL TRANSDUCER WATER LEVEL .
STATIC TRANSDUCER WATER LEVEL .
DIAMETER OF BOREHOLE _____
DIAMETER OF PIPE __

SCREEN LENGTH: ___

<?• 0 2.

'V

FORMATION WELL SCREENED IN:

STATIC WATER LEVEL (T.C.P.): _

EFFECTIVE SCREEN LENGTH- V.

Oife SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

10
11
12
13
14

IS
19

NUMBER OF
READINGS

INTERVAL
(SEC.)

'2.

SEGMENT
DURATION

(SEC)
/o
30

ELAPSED
TIME
(SEC.)
10

• length is less than the sand pack length if
the water table intersects sand pack, where V
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSt

STAINLESS STEEL SLUG LENGTH

/ 5

NOTES:

TEST PERFORMED BY:/V]

LOGGER DOWNLOADED BY:.

CALCULATIONS BY: _____

COMPUTER FILE NAME __

DATE.
DATE

- / - f 6?



L

INFIELD HYDRAULIC CONDUCTIVITY SHE=-_^
SLUG TEST

PROJECT NO.; If^r^h.

SITE nines
WELL NUMBER

LOGGER 10 NUMBER

TOTAL DEPTH OF WELL; 15ft.
WELLDRILLEDBY: . Ma
DATE TEST PERFORMED: JflU M
TIME TEST PERFORMED:.
TOP OF PIPE ELEVATION:.

OBSERVATION'

(eird«).

/ f l4i

FORMATION WELL SCREENED IN:
STATIC WATER LEVEL (T.C.P.):

DEPTH OF WATER IN WELL _____

INITIAL TRANSDUCER WATER LEVEL
STATIC TRANSDUCER WATER LEVEL
DIAMETER OF BOREHOLE .̂ '
DIAMETER OF PIPE: 21 "

SCREEN LENGTH: 55 '_____

EFFECTIVE SCREEN LENGTH* V:

11 . 3

\O,PP-/

«H K

SILOG It LOGGING SEQUENCE

SEGMENT
NUMBER

10
11

13
14

15
16

NUMBER OF
READINGS

INTERVAL
(SEC.)

SEGMENT
DURATION

(SEC.)

ELAPSED
TIME
(SEC.)

•V Imgtti ia IMS *an ttM «nd pack l«ngth if
the tntut tabl* int»««cts sand pack, wtwra V
win tqual distanc* b«tw««n wattr tabl* and
bottom of sand pack.

PRESSURE TRANSDUCER PSt
STAINLESS STEEL SLUG LENGTH:

NOTES; <+& TTEiMfMf
I

TEST PERFORMED BY: __
LOGGER DOWNLOADED BY:
CALCULATIONS BY: ____
COMPUTER FILENAME __

PUCHALXfcf
V >'^

DATS

"OATS
DATE

/ 91

-^



TECHNICAL MEMORANDUM NUMBER ___
0 ^̂ ~̂~

DATE: February 17, 1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau, Project Manager
Mike Grosser, TSQAM **• •T"',.?"3 rr? .-s-i

J §U ij :• • i—i-!a ;
FROM: Marcia A. Kuehl

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump Site, Elkhart, Indiana

Waste Mass Gas Sampling

This technical memorandum presents the waste mass gas sampling method and the
analytical results from three initial samples which were used to establish
sample collection times and pump rates.

Introduction"

Characterization of the Himco Dump Site waste mass gas was necessary to select
appropriate remedial alternatives and develop the risk assessment. Typical
municipal landfill gas consists of methane, hydrogen sulfide, and selected
volatile organics. Historical site groundwater data indicates the presence of
acetone, trans-l,2-dichloroethene, chloroethane, chlorofluoromethane, and
dichlorodifluoromethane in shallow groundwater. No historical waste mass gas

a^ 01 ambient air data exists for the site. Accordingly, samples were collected
and analyzed for the EPA Target Compound List volatile organics and up Co
10 tentatively identified volatile organic compounds.

Twelve cap soil sampling locations, as shown in Figure 1, were selected for
waste mass gas collection. These locations were chosen based on the highest
field VOC readings, as measured by the HNu, or where the highest methane or
hydrogen sulfide ambient concentrations, as measured by the Lumidor Gasponder
IV meter, were noted in the 0- to 18-inch soil sample headspace.

Two sampling events were conducted. On November 7, 1990, three samples were
collected at location G-20 by Marcia Kuehl and Dorothea Downs (Ebasco) in
order to establish pump rates and sample collection times. The collection
time and pump rate must be sufficient to collect enough sample volume for
analysis yet not saturate the Tenax* adsorbent. On November 13 and 14, 1990,
the remaining locations were sampled by Marcia Kuehl, Tom Puchalski, and
Dorothea Downs. One trip blank, one field blank, one field duplicate, two
matrix spikes, and two matrix spike duplicates were also collected on
November 13 and 14, 1990, for a total of 18 samples sent for analysis.

TM -1



Methods

The following equipment and materials were used during the waste mass gas
sampling:

1. Lumidor Gasponder IV Model PGH-14 (for measurement of methane and hydrogen
sulfide).

2. Hollow perforated nickel plated alloy steel soil probe, 10 feet maximum
length x 5/8 inch OD.

3. KVA Macho portable soil gas probe system.
4. Gilian Gilair peristaltic sampling pump.
5. Digital soap bubble flow meter - EZ Cal Sensidyne.
6. HNu photoionization detector.
7. Stop watch.
8. Teflon tubing.
9. Tenax/charcoal sorbent tubes (supplied by CLP SAS lab).
10. Tenax sorbent tubes (supplied by CLP SAS lab).
11. Culture tubes (supplied by CLP SAS lab).
12. Friction-cop can wich charcoal for packaging.
13. Freezer. .
14. Water, deionized and tap.
15. Isopropanol (A.C.S.).
16. Five-gallon pail with cover to contain isopropanol rinses.
17. Liquinox soap.
18. Brushes.
19. EPA Region V sample tags and SMO traffic report labels.
20. Plastic bags.
21. Camera and film.
22. Polyester gloves.
23. Generator (20 amp, 120 volt), gas powered.

The local weather station was called each morning prior to sample collection
to get the current temperature, wind speed and direction, humidity, and baro-
metric pressure. Sampling was done when winds were below 10 mph and no rain
or snow was present. High winds disperse vapors emanating from the borehole,
and moisture in the tenax and charcoal sorbents interfere with the chemical
analysis. The cap soil sampling field team chose the gas sample locations
based on the highest field measurement of methane, hydrogen sulfide, or vola-
tile organics in the 0- to 18-inch soil sample headspace, or locations with
the most significant odor and evidence of buried waste.

The pump and a dummy sorbent tube assembly was calibrated daily prior to
sample collection with the EZ Cal Sensidyne digital soap bubble flow meter
using seven readings. Multiple readings are recommended by the flow meter
calibrator manufacturer due to the inherent variability of the bubbles gener-
ated. The mean value of readings was used as the actual pump rate because the
pump rotameter reading scale was not readable to within 0.10 liters/minute.

The KVA Macho* System 13-pound air rotary hammer, powered by a gas powered
generator, was used to drive the stainless steel probe into the ground. A
3-foot sampling interval was attempted at each location. Gas inlets were at

TM -2
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The total volumetric flow for each cartridge was calculated and recorded on
the Soil Gas Survey Form using the following equation:

vm - J_X_QA
1000

where:

QA - Flow rate in ml/minute

Vm _ Total volume sampled in liters at measured temperature and
pressure

T - Sampling time - T2 - TI, minutes

T£ " Stop time

TI - Start time >•*'

The total volume (Vs) at standard conditions, 25"C and 760 mmHg, was then
calculated from the following equation and included on the chain-of-custody
form so the lab could report results in ng/1.

where:

Vs - Vm x _£A x 298
760 273 + tA

?A " Average barometric pressure, mmHg
CA " Average ambient temperature, *C

Summary of Results

Samples as listed in Table TM__-1 were collected. Field trial sample ana-
lytical results are in Attachment C and detected compounds are summarized in
Table TM_-2.

Compounds detected were indicative of aerosol can disposal (1,1,2-trichloro- ,
1, 2, 2 -trif luoroethane) , solvent disposal (methylene chloride, acetone,
benzene, toluene, 1, 1,1- trichloroethane ), and landfill gas (carbon disulfide)
from waste decomposition. Disposal of aerosol cans and associated industrial
solvents has been suspected at Himco Dump and noted by nearby residents.

Deviations

The following deviations from the Field Sampling Plan occurred, but were not
judged by the Site QC officer and Site Manager as negatively impacting data
quality:

1. Borehole equilibration was done for 15 minutes rather than the 5 minutes
specified in the FSF. The time was extended after evaluation of the data

TM -4



collected on November 7, 1990, which indicated that the greatest concen-
, tration of 1,1,2-trichloro - 1,2,2-trifluoroethane was measured in the
sample collected after the borehole was open for 15 minutes.

2. The initial sampling rate specified in the FSP was 1 liter/min for
20 minutes. Based on conversations with other ARCS contractors familiar
with use of the VOST sorbent tube assembly for gas sampling and the
analytical laboratory, a rate of approximately 4 liters/minute was
selected. Sampling times of 16.87 minutes, 12.18 minutes, and
5.00 minutes were used on November 7, 1990, during the field trial. Based
on these results, a sample volume (Vs) of approximately 2 liters was
selected using a pump flow rate of approximately 4 liters/minute for
10 minutes, and the borehole was left open to equilibriate for 15 minutes
after probe insertion. Remaining samples, HDTT04-HDTT07, HDTT10-HHFDTT16,
were collected using these operating parameters.

3. The FSF indicated that two sampling locations were to be sampled during
the field trial. Only one location was sampled as the weather was
threatening, and rain was expected.

4. The Corporate Health and Safety Manager reviewed the sampling and documen-
tation during the initial field trial.

5. A bottle blank, as specified by the FSP, was not collected. A field blank
consisting of a pair of sorbent tubes uncapped and exposed to site ambient
air for the sampling period (10 minutes) was collected based on advice
from the CLP laboratory and other ARCS contractors.

6. Two sets'of matrix spike and matrix spike duplicate sorbent tubes were
collected and consisted of four sets of unexposed tubes. These samples
were added as the SAS method specified this QC requirement at a frequency
of 1 per 10 field samples.

7. Refusal occurred during sampling due co the 3-fooc sample interval could
not be achieved for all samples, as indicated in Table TM -1.

A/R/HIMCO/AA5
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TABLE TM_-1

VOLATILE MASS GAS SAMPLES COLLECTED
Hifflco Dump Site
Elkhart, Indiana -

Grid Point
Location

G-20
G-20
G-20
OFF -SITE
R-12
Q-8
0-15
FIELD BLANK
TRIP BLANK
L-18
L-21
1-22
D-24
F-25
K-14
K-14
Matrix Spike^
Matrix Spike^
Matrix Spike
Duplicate
Matrix Spike
Duplicate

Borehole
equil.
time
fmin.)

5
17
30
15
15
15
15
--

15
15
15

v 15
15
15
15
--
--
--

--

Sample
Number

HD-tTOl
HD-TT02 ;

HD-TT03
HD-TT04
HD-TT05
HD-TT06
HD-TT07
HD-FBTT08
HD-TBTT09
HD-TT10
HD-TT11
HD-TT12
HD-TT14
HD-TT15
HD-TT16
HD-FDTT16
HD-TTMS01
HD-TTMS02
HD-TTMSD01

HD-TTMSD02

Sample
Depth
( ft . )

0.75
0.75
0.75
3.0
2.4
2.7
3.0
0

2.0
2.6
3.0
3.0
3.0
3.0
3.0
--
--
--

--

Mean
Pump

Flow Rate
L/min .

4.21
4.21
4.21
4.17
4.17
4.17
4.17
--

4.17
4.17
4.17.
4.17
4.17
4.17
4.17
--
--
--

•*

--

Sample
Time
(min.)

16.87
12.18
5.00

10.00
10.00
10.00
10.00
10.00
-.

10.00
10.00
10.00
10.00
10.00
10.00
10.00
--
--
--

--

Total
Volumetric
Flow (Vs)
fitters')

3.01
2.17
0.89
1.84
1.84
1.84
1.84
..

1.75
1.75
1.75
1.75
1.75
1.75
1.75
--
--
--

--

A/R/HIMCO/AA5



TABLE TM__-2

WASTE MASS GAS FIELD TRIAL ANALYTICAL RESULTS
Himco Dump Site
Elkharc, Indiana

HD-TT01 HD-TT02 HD-TT03
Detected Volatile Organic ng/L ng/L ___ng/L

Mechylene Chloride 2.66 B 7.83B 14.6
Acetone . 5.31 8.29 17.9
Benzene 0.66 J 1.84 2.25
Toluene 23.9 30.9 21.3
1,1,2-Trichloroethane- 19.9 138 225
1,2,2-Trifluoroethane
Unknown Hydrocarbon (RT 11.26) 3.32 9.22 ND
Carbon Disulfide ND 3.22 ND
1,1,1-Trichloroethane ND 2.30 ND
Unknown Hydrocarbon (RT 16.22) ND 3.69 ND

Legend:

B • Detected in unexposed lab blank tubes.
J - Estimated concentration, below detection limit.
ND - Not detected.
RT - Retention Time, in units.

A/R/HIMCO/AA5



ATTACHMENT A

VOST BLANK CHECK RESULTS



* ^NATIONAL
TjbwHNOLOQY
CORPORATION VOST Blank Check Results

ITAS
Cincinnati

Date Analyst Tube NOJ Batch Acetone Benzene Hexane Pero Toluene Unknown
(i) Can No.

-3 H.o tiJo.
3.3 \.o 0.1 TT12-

H.4 oA IQL
i, 2E5.
JL lo. o o.<\.

f ZI5 4 2,1 I .5T 7/7
/.1-7 21 0&

1-4 , 4.2- 0-7
trn

ko. LA 4.e>
.3 Q-b "
I.I 0,$" 3-7 0.4

Li
l.b"
.Ul

M_

I^/IX ill 0.7
6.0 l . l

AA.
L5L &J2- 7

(1) based < <zene response factor (or the l a r l unknown peak in run. AC s are II' as NG per pair.



I NATIONAL
Tju-.iNOLOGY
CORPORATION VOST Blank Check Results

ITAS
Cincinnati

Client I.D. , :;,:pft_Vv(VP

Date Analyst Tube No.s Batch Acetone Benzene Hexane Pero Toluene

0- u
11

10 \ 3
o-S 1

IX . a . A.O
^ ->•

0.5

(1) based o- T.ene response (actor (or the largest unknown peak In run. All' • are listed as NG per pair.



ATTACHMENT B

SOIL GAS SURVEY FORMS



onahue INC IK I I«S

AlCHITfCTJ

S C H N T 1 S T J

SOIL GAS SURVEY FORM

CLIENT:

SITE:

DATE: SAS NO.:

DONOHUE SPL NO.: H Q

PROJECT NO.: 2CO"2(g

SAMPLING TEAM:
.^;^-5^&^

TEMPERATURE:.

SAMPLING CONDITIONS

-»F-32x 5/9 - 4. 4~ °C (U)

BAROMETRIC PRESSURE

RELATIVE HUMIDITY: 31-

WIND: ^ " fC? mph from

WEATHER:__

mm Hg at

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: / 8 '

SOIL CONDITIONS AT SURFACE

PUMPMFG/MODEL'SN:
CALIBRATOR MFG/MODEL7SN:
INmAL CALIBRATION (QA) TO
CALIBRATION VERIRCAT1ON:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

HNu:

HzS:
ChU:

ppm

% LEL

PUMP CALIBRATION

.
' *'

L/MINATTIME: MOO
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

f'°

CHARCOAL TUBE NUMBER:
STOP TIME: // : Vr

START TIME:

SAMPLE COaECTION

_£: ( 8HATICOi'iL/TENAX TUBE NUMBER: _Z
CCHJ.ECT1ON CONDITIONS:.

TIME ELAPSED (T)

Vm - T x QA.

TOTAL VOLUMETRIC FLOW CALCULATION
4.2.1 ~7). o 2.

Y -tf. ?*l> . TO r̂ UTERS (Vm)
Vs - Vm xPA x 298

760
UTERS (Vs)*

273 + tA
if

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



.qnohue ( N C I N I K i

» « C M I T I C T J

J C J f M T I J T S

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

TEMPERATURE:.

SOIL GAS SURVEY FORM

DATE:

J eh /

'//7/?D EPA SAS NO.:

DONOHUE SPL NO.: Hb

. - - . ,

SAMPLING CONDITIONS
8F- 32x5/9- _____ °C(tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY:

WIND:- _________ mph from

mm Hg at AM/PM
HNu:
HaS:
CH4:

ppm

ppm
% LEL

WEATHER:.

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: _____

SOIL CONDITIONS AT SURFACE:
'<-X'^ty&-$l!'t$^£fy^--*;.J(^%-f&'-'<^

PUMP MFG/MODEL/SN: ————
CAUBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

N

PUMP CALIBRATION

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME:

,-
CHARCOAL TUBE NUMBER: 'TL

STOP TIME: — i ^ ' - f T * ?C
START TIME: U - O 7 - - H
TIME ELAPSED (T)

SAMPLE COLLECTION
r , ,t>*V^
fc'.?rnftHrruii rrPMAx TUBE NUMBER:

COLLECTION CONDITIONS:

-> r-
* ^

TOTAL VOLUMETRIC FLOW CALCULATION

Vm . T x QA
298Vs - Vm xPA x _____

760 273 + tA

UTERS (Vm)
LITERS (Vs)*

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



anohue SOIL GAS SURVEY FORM
«iCMITICTJ

S C U K T I S T J

CLIENT:

SITE:

DATE: EPA SAS NO.:

DONOHUE SPL NO.:

PROJECT NO.:

SAMPLING TEAM:

TEMPERATURE:.

SAMPLING CONDITIONS

.•F-32X5/9-_____°C(tA)
«i\

771?

BAROMETRIC PRESSURE (PA): _
RELATIVE HUMIDITY: ______
WIND: ________ mph from

WEATHER:,

at AM/PM
HNu: .ppm

.ppm

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: _____

SOIL CONDITIONS AT SURFACE:

N

PUMP MFG/MODEL/SN: ___
CAUBRATOR MFG/MOOEL/SN:
INmAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

L/MIN AT TIME
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

. TIME:
TIME:

T^X/^X.^ -rr ,/2?CHARCOAL TUBE NUMBER: /C </J S

SAMPLE COLLECTION
e-

STOP TIME: /-Ll
START TIME: LL̂ .
TIME ELAPSED (T) __

•. ^ j

TUBE NUMBER: T </(•}/
COaECTIONCONDITIONS: ——5^2. / / /7^o TTo (

MINUTES

Vm - T x QA

TOTAL VOLUMETRIC FLOW CALCULATION

298

LITERS (Vm)
LITERS (Vs)*Vs - Vm xPA x _____

760 273 + tAy.y
•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue C N C t n i C I S

tlCMITICTS

S C I f NTI5TI

SOIL GAS SURVEY FORM

CLIENT:

SITE:

DATE: EPA SAS NO.:

i rr\c d DONOHUE SPL NO.:

PROJECT NO.:

SAMPLING TEAM: /7> / « pj fJ\

TEMPERATURE:.

SAMPLING CONDITIONS

.«F-32x5/9-_____8C(tA)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY:

mm Hg at
MMI.- ^

H2S: __£_
CH4:_£.

WIND: 0 mph from
WPATHgR-

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: _____

SOIL CONDITIONS AT SURFACE

PUMP MFG/MODEL/SN: U"'

PUMP CAUBRATION

.ppm

.ppm
. % LEL

-i i ff
' • ' 3''

, ,
'

CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (O>) TO ^'^'i?
CALIBRATION VERIFICATION: ROTAM6TER READING
•IF > 10%. SAMPLE ROTAMETER READING

L/MIN AT TIME:
TIME:
TIME:

TUBES SUSPECT, RESAMPLE % DIFFERENCE

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME: ———
START TIME: ^

lAnOOAUTENAX TUBE NUMBER:
COLLECTION CONDITIONS: O^

-7")< CM-: / ̂  jb /

TIME ELAPSED (T) /^- CO.Ob MINUTES

Vm -Tx QA
Vs » Vm x PA x 298

TOTAL VOLUMETRIC FLOW CALCULATION

*--'T . +'.7 LITERS (Vm)
_ LITERS (Vs)*

760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue
»*CHITSCTS

SCI INTISTI

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: _L EPA SAS NO.:

DONOHUE SPL NO.: TTc

SAMPUNG CONDITIONS

TEMPERATURE:. - 32 x 5/9 8C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ^

WIND: ____(2.___ mph from

WEATHER:____i

mm Hg at Q7ii>

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL:.

SOIL CONDITIONS AT SURFACE:

N

HNu: u

H2S:__£.

CH4:__^.

.ppm

.ppm
%LEL

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEUSN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

*1F > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

TIME: fO'- ?Q
/ / • o r

PUMP CALIBRATION

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

SAMPLE COLLECTION

Cl lATKff *LTENAX TUBE NUMBER: 77/^g
COLLECTION CONDITIONS;

TIME ELAPSED (T) /0«0» flft MINUTES CO./ L

Vs » Vm xPA x 298
760 273 + tA

TOTAL VOLUMETRIC FLOW CALCULATION

x -4"- n , V/ 7 UTERS (Vm)
_ UTERS (Vs)'

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



.onohue
*«CNITICTS

J C I f N T I J T J

CLIENT:

SITE:

PROJECT NO.:

SAMPUNGTEAM:

SOIL GAS SURVEY FORM

DATE:

/ O.

ERA SAS NO.:

DONOHUE SPL NO.:

FTP*i

' .

TEMPERATURE:.

. • SAMPUNG CONDITIONS

- °F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: 9 ^

WIND: ____Q.___ mph from

WEATHER:____

mm Hg at M

HNu:
H2S:

.ppm

.ppm

SAMPLE GRID COORDINATES.:

SAMPUNG INTERVAL: 2

N 8

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (O>) TO
CALIBRATION VERIFICATION:
MF > 10%. SAMPLE
TUBES SUSPECT, RESAMPLE

L/MIN AT TIME:

. % LEL

PUMP CALIBRATION

ROTAMETER READING _
ROTAMETER READING —
% DIFFERENCE Q

TIME:
TIME:

SAMPLE COLLECTION

-rrCHARCOAL TUBE NUMBER: / °
STOP TIME: ——U* 0<>——
START TIME: ' » ' **
TIME ELAPSED (T) l t>»00«00 MINUTES

CHABCOAUTENAX TUBE NUMBER:
COLLECTION CONDITIONS: ————

Vs - Vm xPA x 298
760 273 +1

TOTAL VOLUMETRIC FLOW CALCULATION

x ^J7 , f /, 7 UTERS (Vm)

- A^V LITERS (Vs)*

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onchue CMC IN(I * S

»«CHITICTJ

S C I t N T I J T S

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: /I .

DATE: EPA SAS NO.:

DONOHUE SPL NO.:

___

H / D • PL? u^-yi s A""-

TEMPERATURE:.

SAMPUNG CONDITIONS

-*F-32x 5/9 »_____°C (tA)

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY:
WIND: 0____ mph from

WEATHER: _Sji

HNu:

CH4:

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: ____

N

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MOOEL/SN: —
CALIBRATOR MFG/MOOEL/SN:
INITIAL CALIBRATION (O» TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

On //, A
PUMP CALIBRATION

/ ^ / 1

L7MINATTIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

TIME:
TIME:

.ppm

.ppm

,%LEL

CHARCOAL TUBE NUMBER:
STOP TIME: -j
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION

eHARCOAUTENAX TUBE NUMBER:
COLLECTION CONDITIONS:,

MINUTES bad -fix's

Vm-T.OA

Vs » Vm xPA x 298
760

TOTAL VOLUMETRIC FLOW CALCULATION

LITERS (Vm)

UTERS (Vs)'
273+ tA

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue SOIL GAS SURVEY FORM
««CHITICTS

SCHNTI JTJ

CUENT:

SITE:
DATE:

PROJECT NO.:

SAMPLING TEAM: ^ Kjfh ) I T).
-

^*^^

EPA SAS NO.: <T-2o 2(
DONOHUE SPL NO.:

TEMPERATURE:.

SAMPLING CONDITIONS

.°F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY:
WIND: O ____ mph from
WPATHPR- <;

mm Hg at 1 1 if A^
HNu:
HzS:
CH4:

.ppm

.ppm

% LEL

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: ______(L

SOIL CONDITIONS AT SURFACE:

N

PUMP CALIBRATION

PUMP MFG/MOD
CALIBRATOR MFG/MODE1
INITIAL CALIBRATION
CALIBRATION ROTAMETER READING

ROTAMETER READING
TIME:
TIME:

SUSPECT, RESAMPLE % DIFFERENCE

TEMK*
CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION

CHARCOAUTENAX TUBE NUMBER:
COLLECTKpN CONDITIONS:

10
MINUTES TTb-7

Vm - T x QA
Vs -VmxPA x .238

273

TOTAL VOLUMETRIC FLOW CALCULATOR
AM __^-- ̂

LITERS (Vm) ,
LITERSlVsI

'•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue ( N C i n i f t J

• •CMITtCTS

SCICNT1 IT I

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPASASNO.: 5 79 jV £ .?

DONOHUE SPL NO.: M 0 ''TTb 7

^•-^j^ysts^i^S^^v^P^ "••*?*•*•
^sd&tf&X^'s&ti^^

TEMPERATURE:.

SAMPLING CONDITIONS

-«F-32 x 5/9 « _____ °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ®?^

WIND: ___£L_____ mph from

mm Hg at

HNu:

HaS:
CH4:

.ppm

.ppm
% LEL

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL; _____

SOIL CONDITIONS AT SURFACE:

N

J/

PUMP CAUBRATION

PUMP MFG/MOD
CALIBRATOR MFG/MOOEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIRCA:

*IF>10%,
TUBES^OSPECT, RESAMPLE

£-U CHARCOAL TUBE NUMBER: JlL
STOP TIME: —————————
STAHT TIME: _________
TIME ELAPSED (T)

SAMPLE COLLECTION
. fc-*3
1_ 01 lAnCOAfcTTENAX TUBE NUMBER:

COLLECTION CONDITIONS:

TOTAL VOLUMETRIC FLOW CALCULATION

Vm.TxQA-

Vs « Vm xPA x 298
750

.LITERS (Vm)—— •

LITERS (Vs)'

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKSCOCUMJSL^



onohue
AlCMITICTS

ICKNT1STI

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPA SAS NO.:

DONOHUESPLNO.: ///) TT -

Vfrg/0/ /D »

TEMPERATURE:.

SAMPLING CONDITIONS

.°F - 32 x 5/9 » _____ °C (tA)

BAROMETRIC PRESSURE (PA): 12-JLL mm Hg at
RELATIVE HUMIDITY: *?' L> *-

WIND: ______& mph from ______

WEATHER:___

SAMPLE GRID COORDINATES.: ___

SAMPLING INTERVAL: "2 . & 0

N

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEL/SN: ——£
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:
•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

% LEL

I >

'7'>f (g?7./ L/MIN AT TIME:
ROTAMETER READING _£:£———
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME:

O
'.•xt-"-w ."-^sygji2£mS£is*m

CHARCOAL TUBE NUMBER: 1<- '
STOP TIME:
START TIME:

f
^fWrJ<t+V^

TIME ELAPSED (T) lO^O-OO

SAMPLE COLLECTION

_ 01 lAnOOAL/TENAX TUBE NUMBER:
COLLECTION CONDITIONS: -22£

MINUTES

Vm - T x QA -

TOTAL VOLUMETRIC FLOW CALCULATION

LITERS (Vm)

298Vs - Vm xPA x
760 273 + tA

LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue f N C I N C f H i

AliCMITSCTJ

2 C I C M T I S T I

SOIL GAS SURVEY FORM

CLIENT:

SITE: •Hi
PROJECT NO.:

SAMPLING TEAM:

DATE: EPA SAS NO.:

DONOHUE SPL NO.: HQ'lT~\

,

/

TEMPERATURE:.

SAMPUNG CONDITIONS

"F- 32x39- _____ °C (U)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY:

WIND: ____ ff mph from
WFATHPH-

^^

mm Hg at
HNu:

HaS:
CH4:

.ppm

.ppm
,%LEL

J

SAMPLE GRID COORDINATES.: ___
SAMPUNG INTERVAL: 2 ' 7 "

N

_ft rtfr-
SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN: __-2
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER: _i
STOP TIME:
START TIME: __i

COLLECTION CONDITIONS:

TIME ELAPSED (T)

Vm - T x QA -_/___

TOTAL VOLUMETRIC FLOW CALCULATION

< n , V /• 7 LITERS (Vm)

LITERS (Vs)'Vs - Vm xPA x 298 - J
760 273 + tA

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue ( N C i n t C I S

*«CMIT«CTJ

SCIINTUT1

SOIL GAS SURVEY FORM

CLIENT:

SITE:
DATE: Al / f j ERA SAS NO.:

DONOHUE SPL NO.: //.Off ^

PROJECT NO.:

SAMPUNG TEAM:
$£:;£<x^^^ ;̂ 0x?.•"'•̂ '?;>v;-5f ? v -̂'-'V:1* v •
&&a<i&£*£^^^

SAMPLING CONDITIONS

BAROMETRIC PRESSU

RELATIVE HUMIDITY:
WIND- 0

WPATHPH- ?TwiO £

RFpA)' I*'*-) mm HQ at /i<j" AUA$G) UoC- 0 ««m

<?1~ %

mph fmm

5
~u

r>u- (9 °/« i PI

SAMPLE GRID COORDINATES.: _
SAMPUNG INTERVAL: 3. So

N

SOIL CONDITIONS AT SURFACE

t&!̂ ^̂

PUMP CALIBRATION.

PUMP MFG/MOOEL/SN: _
CALIBRATOR MFG/MODEL/SN:
INITIAL CAUBRAT1ON (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

/
' V- ' 7 L/MIN AT TIME:

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

TIME:
TIME:

7&>l,4x4-
CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION
tr^l ^uo^

___ Cl lAHCOALTENAX TUBE NUMBER:
COLLECTION CONDITIONS:

V 1. 1 L U

MINUTES

i O u'/

TOTAL VOLUMETRIC FLOW CALCULATION

x_ll!2__ - ^/ '7 LITERS (Vm)
298Vs « Vm xPA x _____

760 273 + tA
UTERS (Vs)'

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



onohue S N C I N f I I I

S C I tNTMTJ

SOIL GAS SURVEY FORM

CUcvtT:

SITE:

PROJECT NO.:

SAMPUNG TEAM:

DATE: EPA SAS NO.:

DONOHUE SPL NO.: "H D'TT-f^

TEMPERATURE:.

SAMPUNG CONOmONS

.«F - 32 x 5/9 - _____ °C (tA)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: __2^_

WIND: ____ O mph from
WPATHPR-

mm Hg at
HNu:

H2S: 0
.ppm

.ppm

.%LEL

SAMPLE GRID COORDINATES.:
SAMPUNG INTERVAL: 3.QO

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEUSN: _
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

N

3c»»M/ - DO)/\C

PUMP CALIBRATION

L/MINATTIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME: ' fa* *
TIME: '71^

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION

_ -ffiA^CeAL/TENAX TUBE NUMBER: T/*723
'COLLECTION

Vm - T Y OA , / Ct 03

Vs - Vm xPA x 298

TOTAL VOLUMETRIC FLOW CALCULATION

*' /? » ^/. 7 UTERS (Vm)
_ LITERS (Vs)*

760 273 + tA

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



INC INItIS

••CHITICTJ

SCIENTIST !

SOIL GAS SURVEY FORM

CLIENT:

SITE:

DATE / / EPASASNO.:

PROJECT NO.:

SAMPLING TEAM: /

DONOHUE SPL NO.:

<; /-T ^UC/^/3

TEMPERATURE:

SAMPLING CONDITIONS

-°F -32 x 5/9 - /. fa 7 °C (tA)

BAROMETRIC PRESSURE (PA): 3J- ^ mm Hg at
RELATIVE HUMIDITY: & I %

WIND: ____<~(O mphfrom ____£_£__
WPATHPR- .< U

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL: 3 •

N

SOIL CONDITIONS AT SURFACE: i/. 3i|?lj

PUMP CALIBRATION

PUMP MFG/MODEL/SN: ——L2:
CALIBRATOR MFG/MODEL/SN: /

HNu:__

H2S: —Q.
CH4: ^

.ppm

.ppm

,LEL

UMIN AT TIME:INITIAL CALIBRATION (QA) TO x- - />J7

CALIBRATION VERIFICATION: ROTAMETER READING ^M
•IF > 10%, SAMPLE ROTAMETER READING J-22.
TUBES SUSPECT, RESAMPLE % DIFFERENCE £

TIME:
TIME:

CHARCOAL TUBE NUMBER:
i STOP TIME:

SAMPLE COLLECTION

__ - Cl̂ iffitSo'ALTENAX TUBE NUMBER: THJIt-
COLLECTION CONDITIONS: —————

^VV START TIME: _________
Q^*3 TIME ELAPSED (T) 10.OO MINUTES

3

LLI*
J '

Vm - T Y OA . / Cu-0 (?K ^

Vs - Vmfcc'PA^ x 298 ^\.
S760 273-KW/-W7 )

TOTAL VOLUMETRIC FLOW CALCULATION

. 41.7 LITERS (Vm)
LITERS

•RECORD Vs CHAIN OF CUSTODY REMARKS COLUMN.



» * C M I T » C T J

5 C 1 * « T 1 $ T J

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPA SAS NO.: 5 1 ̂  ?

DONOHUE SPL NO.:

/ •

TEMPERATURE:

BAROMETRIC PRESSURE (PA):

RELATIVE HUMIDITY: #/
^ ~\

WIND: ^ /J mph from

SAMPLING CONDITIONS

.°F-32x5/9- / £7 °CftA)

mm Hgat H2S:

CK*:

.ppm

.ppm
0 % LEL

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL 3

SOIL CONDITIONS AT SURFACE:

N

PUMP MFG/MODEL/SN: <Jn/

CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (O>) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

PUMP CALIBRATION

I

AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME:

-vi

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

Cl lAnCOALTENAX TUBE NUMBER:
COLLECTION CONDfTIONS:.

Vm - T x QA -.

Vs - Vm xPA
760

/ o - Q Q
298

TOTAL VOLUMETRIC FLOW CALCULATION

^ I "7 . V/. 7 LITERS (Vm)

. LITERS (Vs)'
273

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



.onohue tn« in f t lS

»«CMITICT5

S C I E N T I S T S

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

DATE: EPASASNO.:

DONOHUE SPL NO.: HO

TEMPERATURE:.

BAROMETRIC PRESSURE
RELATIVE HUMIDITY:

WIND: 5 -;-3

SAMPLING CONDITIONS

-°F - 32 x 5/9 - /-fe7 *C (tA)

. mm Hgat

mph from
WEATHER:.

HNu:

HaS:

.ppm

.ppm
. % LEL

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL: _____J-

N

SOIL CONDITIONS AT SURFACE:

PUMP MFG/MODEL/SN: —£1
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO

CALIBRATION VERIFICATION:

*IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

e» -
PUMP CALIBRATION

i'/j / /- / J- / 9 b

*•'' f» " T

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

AT TIME:
4- Ja — TIME:

TIME:• °°

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

Ql lAnCOAbTENAX TUBE NUMBER:
COLLECTION CONDITIONS:

^(.t\O\

TIME ELAPSED (T) J O . O P MINUTES

Vm » T x QA - /O • 0 S

298Vs - Vm xPA x _____
760 273 + tA

TOTAL VOLUMETRIC FLOW CALCULATION

t/'/7 - V /. 7 LITERS (Vm)

__ LITERS (Vs)*

•RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



-Gnohue SOIL GAS SURVEY FORM
««C»IT»CTS

J C I S N T I S T J

CLJENT:

SITE:

DATE: EPA SAS NO.:

PROJECT NO.:

SAMPLING TEAM: . In I
/
/ 0

/
x / ^T-

DONOHUE SPL NO.: #J)

J cA*/<

L

SAMPLING CONDITIONS

TPUPPBATl IBP- 3b op_g^x5/&, / [Jb7- oC(tA)

RAROMFTRIC PRFSSI IRF (PA)' ^c; ^ mm Hg at ,fi2P«?.. A^PM
RP| AT1VP HI IMiniTY- 9 / %

WINO- 5" ' /O mphfrpm _. .Sir' M

WPATHPR- SLM/^W AM'//I(
I *

ww, f- 0 ppm

H?S- _ ^ .,,,,„ ppm
r,n*: ° % i PI

NM

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL; __

N

2j

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEL/SN: —L£2
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (O>) TO
CALIBRATION VERIFICATION:

•IF > 10%, SAMPLE
TUBES SUSPECT, RESAMPLE

! &
_
~* ' ^' ' 7 O'"7 UMIN AT TIME:

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME: /IQQ

TlA>*X ^
CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:
TIME ELAPSED (T)

SAMPLE COLLECTION

Cl lARCOAhTTENAX TUBE NUMBER:
COaECTION CONDmONS: ——

MINUTES

/O.

Vm » T x QA

298Vs « Vm xPA x _____
760 273 + tA

TOTAL VOLUMETRIC FLOW CALCULATION

(7 - 417 LITERS (Vm)
LITERS (Vs)*

•RECORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



.onohue I N G I N C I R J

ARCHITECTS

S C I t M T I S T S

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

'i,-C

DATE: /' EPA SAS NO.:

DONOHUE SPL NO.:

TEMPERATURE:.

SAMPLING CONDITIONS

-°F-32x5/9-_____°C(U)

BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY: ______

WIND: _________ mph from

mm Hg at

%

WEATHER:.

SAMPLEGBiertOORDINATES.:
JNG INTERVAL; _____

N

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION /<?of

PUMP MFG/MODEL/SN: ———
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (QA) TO
CALIBRATION VERIFICA

*IF>10%,S,
TUBES^StiS'PECT, RESAMPLE

% LEL

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE

CHARCOAL TUBE NUMBER:
STOP TIME:
STAR]

IE ELAPSED (T)

SAMPLE COLLECTION
/t-VHk_ E~¥/ -r-cy-7i-»

CttAnCOAL/TENAX TUBE NUMBER: TV '17
COLLECT1ON-CONDITIONS: ———————————

MINUTES

Vm - T x QA.
Vs - Vm x PA x

760^^273

TOTAL VOLUMETRIC FLOWCAJLCJJLAT4ON

LITERS (Vm)

LITERS

RD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



.onohue ( N C I M f I I S

»«CMtT£CTS

J C I C N T 1 J T J

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPUNGTEAM:

DATE: EPA SAS NO.:

DONOHUE SPL NO.: ^D O /

TEMPERATURE:.

SAMPLING CONDITIONS

-°F -32 x 5/9 » _____°C (tA)

BAROMETRIC PRESSURE (PA): _
RELATIVE HUMIDITY: ______
WIND: _________ mph from

WEATHER:.

mmHgat
%LEL

SAMPLE GRID COORDINATES.:

SAMPLING INTERVAL:

SO NDITJONS AT SURFACE:

PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (O>) TO
CALIBRATION VERIFICATIO

MF>10%,SAMPJ

N

PUMP CALIBRATION

L/MIN AT TIME:

TUBES !CT, RESAMPLE

ROTAMETER READING
ROTAMETER READING
% DIFFERENCE __

TIME:
TIME:

?-VI, CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

SAMPLE COLLECTION

JgHAnCOAtaTENAX TUBE NUMBER: TVk"73
rilrT_

COLLECTION CONDITIONS: ————————————
T7

MINUTES

Vm - T x QA -
Vs - Vm xPA

760

TOTAL VOLUMETRIC FLOW CALCULATION

298 - _, LITERS (Vs)*
273,*. tA- -''

ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



anafaie
»«CKITICTS
1CIIHTISTJ

SOIL GAS SURVEY FORM

CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM: /V\

DATE: ERA SAS NO.:

DONOHUESPLNO.:

TEMPERATURE:.

SAMPLING CONDITIONS

-°F-32x5/9-_____°C(tA)
BAROMETRIC PRESSURE (PA):
RELATIVE HUMIDITY:
WIND: _________ mph from.

WEATHER:.

mmHgai
% LEL

SAMPLEjSfllO COORDINATES.:

SAMlSUNG INTERVAL: _____

N

SOIL CONDITIONS AT SURFACE:

PUMP CALIBRATION

PUMP MFG/MODEUSN:
CAUBRATOR MFG/MODEL/SN:
fNITIAL CALIBRATION (O>) TO
CAUBRATION VERIRCATION:
•IF > 10%, SAMP

OTAMETER READING
ROTAMETER READING

TUBES

CHARCOAL TUBE NUMBER:
STOP TIME:
START TIME:

SAMPLE COLLECTION^

TUBE NUMBER:
COLLECTION CONDITIONS:

MINUTES

Vm - T x QA -.
Vs - Vm x PA x

760

TOTAL VOLUMETRIC FLOW CALCULATION -

UTERS (Vm)
UTERS (Vs)*

ORD Vs IN UTERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
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CLIENT:

SITE:

PROJECT NO.:

SAMPLING TEAM:

SOIL GAS SURVEY FORM

DATE: y V EPASASNO.:

DONOHUE SPL NO.:

TEMPERATURE:.

SAMPLING CONDITIONS

-°F - 32 x S/9 - _____ °C (tA)
BAROMETRIC PRESSURE (PA): ———.

RELATIVE HUMIDITY: _______%

WIND: _________ mph from

mm Hg at

WEATHER:.

AM/PM

)>c*blJ-
% LEL

SAMPLE GRID COORDINATES.:

SAMPUNG-«<rrERVAL:

rCONDITJONS AT SURFACE

N

PUMP MFG/MODEL/SN: ————
CALIBRATOR MFG/MOOEL/SN:
INmAL CALIBRATION (QA) TO
CALIBRATION VERIFICATIJ

SPECT, RESAMPLE

PUMP CALIBRATION

L/MIN AT TIME:
ROTAMETER READING
ROTAMETER READING
% DIFFERENCE ——

TIME:
TIME:

SAMPLE COLLECTION

CHARCOAL TUBE NUMBER: T*C V | W / ^HABCQAUTENAX TUBE NUMBER:
STOP TIME: ————————— COLLECTION CONDITIONS: —

TIME ELAPSED (T) MINUTES

Vm » T x QA ».

TOTAL VOLUMETRIC FLOW CALCULATION

ffii) " "

Vs - Vm xPA x 298
760

LITERS (Vs)*
/?C>f~ (,L>f>01 i if/

•RE S IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
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VOLATJJi GRCANCS ANALYSS DATA S«£T HOTTC i-
LAB NAME: PtI ASSOCIATES CONTRACT: SAS57?e-€ 379SE-I

SAWI MATRIX:

YT/VCl:

TEN AX XQ-11-064-01 A

LflY

MOBTURg; not0*c. MA

US FLED:

DATERECIYED:

DATE ANALYZED:

DLUTBN FACTOR:

lt/8/90

COfCafTRATOt UNITS: Atr
CASMO

74-87-3

CDTPOJN) KB-QC- 0

CHLORQTCTHAflE
74-83-9 EKCPWtTHAP*
75-01-4 VKrt.CH.ORDC
75-00-3 CHX)ROETHArtE
75-09-2 hfTHYUEJC&LORK
67-64-1 ACETOC
75-13-0
75-35-4
75-34-3
540-59-0

CARBON OtSlUIX
1 ,1-OCH^RQETVCfC
1.1-OOlOROETHAfC
1 >ocH.ORorr>€jc CTOTAL)

67-66-3 CHLOROFORM
107-06-2
78-93-3
71-55-6
56-23-5
10S-05-4

1 >OCH.CROETHAW
2-BUTAMOFC
1 ,1 ,1-TKCHLOSQETHMC
CAH50* TETRACHLOROE
Vlftt ACETATE

75-27-4 BRCMDOLOROf-CTHXHE
78-87-3
10061-01-5

1 ̂ -OOtOROPRCPAME
ow-1 .S-OCHJOROPKOPS'C

79-01-6 TRCHOROETHE?€
124-48-1 OBROMOCHjORJ>€THA/€
79-00-5 1 ,1 >TRDtOROCTHA>e
71-43-2 8EK0€
1006t-02~6 ^rsns— 1 3— OKHORQPROPQ€
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-68-3
108-90-7
100-41-4
100-42-5

BftOMOFORM
4-METWL->f>l?lT ANQTC
2-HEXANOPC
TETRAOt.OROET>eC
1 ,1 ,2 -̂TCTRAOLOROrrhAME
TauGC
CH.ORD86H2OC
ETHYL BE7CE7C
STYfiO*

1 330-20-7 XVUENE (TOT AL)

OET.LMn
•3k M
1 -«
^-W
5-M

^3 >8
ter S x

2. A
-2 ,£
2_^
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j__ 5
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3 W
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'Z./S
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2x8
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u
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FORM IA VOA



VQLATU ORCAKCS /^AiYSS &ATA S«ET
TTNATNUY OOTTFEJ CDhPOUCS

LAB NAf-C: ASSX1ATES COKTRACT: SAS57?9-£ 5798-C1 / 5799-2

SAfFLEMATRK:
i

SAI-FU YT/VOL:

TWAX X&-11-064-01A

LOY

SS MOSURE:

LA6FUD:

DATEREC£VO>:

DATE ANALYZED:

DIUTDN FACTOR:

CCTf̂ XK) «AI-€ —
CONCOfTRATJON UNFTS: /V 6/ L.

RET. Trc__H^e- o
76-15-1

-

m

\.

1 12-TRJCHJDRO-122-TRflUORCETHANE
UNdOVN HYDRDCXRBOH

*

922
1126

20 JW
3 -W

.

^
«^

FORM1EVOA-TC



VTXATLE GRGANCS DATA S«ET

LAB NATC. P€I ASSOCIATES

SAm£ MATRIX:

YT/VOL:

% MOISTURE:

CASNO.

TEN AX

NA

CONTRACT: SAS5798-E 5798E-3 / 57?RE-4

LAflSAmiD: XO-M-0&4-02A

LAS TLC D: 57"»-£3

LOY

NA

DATERECEVED:

DATE ANALYZED:

DLUTDN FACTOR:

11/8/90

11/8/90

COCfNTRATGM UNFTS:
CCT-POJfC

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-53-3
71-55-6
36-Z3-3
108-05-4

CH.OROMETHAME ~
BROMOr-CTHAJC
VKYLCHORDC
atOROTTHAJC
h€THYL£*C CHLQRCE
ACETOME
CARBON D5JLFCC
1,1-OCHDROETWNE
t J-OCH.OROETHANE
1 ,2-OeaORCET«?€ (TOTAL)
CHLOROFOR*
1 >OD1GROETHANE
2-6UTANONE
1 ,1 ,1-TROijOROETHA7€
CARBON TETRACHLOR£€
VfM ACETATE

75-27-4 BRCMOOCHLGRQTCTHAJC
7?7-«7-3 I jZ-OduKuricvAfC
10061-01-5
79-01-6
124-48-1
79-00-5

«is-t -̂OOtOROPROPEJe
TRQfjROETWC
OGROnOCHLOROhCTHANE
1 ,1 ̂ TROLOROrmAfC

71-43-2 BOEENE
10061-02-5
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

trins-1 ,3-OCH.OROPROPENE
8ROMDFORM
4-*CTHYl-2-FWT AWXC
2-4CXANOFC
TETRACH.OROrrHE7€
1 ,1 ,22-TETRACH.ORCETHANE
TOUE?C
CH.OR06ENZDC
ETHVLBEKDC
STYRENE
XYLflC (TOT At)

OET.LMn

? W

5 X
•S ie

2* ti A
y* & x
* 3 A

2 A
I Z
1. X
1- A
7-X
5 t6

*2. A
2- J6
R W

2. A
2. 9
2. JS
2 A
2. A
?~*

£2. t
2->tf
Z X
5TxJ
5X
2*

1-J6
&"Z\ A

2 Jn
3-J
2. A

U
u
u
u

g

u
u
u
u
u
u

u
u
u
u
u
u
u
u
J
u
u
u
u
u
u

u
u
u

?~d u

FORM 1A VGA



VCU7U ORCANCS ANALYSS DATA
TENATIVELY DCPfTFB? COMPTXWS

LAB NAf-E: P€I ASSOCIATES CONTRACT: SAS5799-€ 5798-C3 /

SAMPLE MATRK:

YT/YOL:

TIN AX

LOY

* MDBTURE: iwrt<J«.

LASSAf-Pl£D:

LAB FLED:

DATERECEV®:

DATE ANALYZED:

DLUTDN FACTOR:

>O-n-064-02A

11/8/90

11/8/90

CASMJTEE? CO-PCLfCHAJ-E —
CCMCOCTRATSNlHrTS: N & )I—

RET.TME .I&8&. 0

76-13-1

•

-•

1 12"TROLORO-122-TRFLUORO£THA«
UNdOYN HYDROCARSON
UNOCYN HYDROCARBON

%

9:1
1122
1622

•

10(73?=
io y.
A- *

,

T
TT
cr

FORMJEVOA-TC



VCLATL£ QftGANCS ANALYSE DATA 3€TT

LA8 MATE: P€! ASSOCIATES

SAWIMATRK: TEHAX

CONTRACT: SAS5798-C

K-OTTC3-C/
5798E-5

YT/VOL:

LEVEL rOov/rrw<0

55 MOBTTJR£: not dec.

NA

LOV

IA8SAI-FLED:

LAB PUD:

DATERECEVED:

DATE ANALYZED:

DLL/TDN FACTOR:

XD-n-064-CZA

5798-E3

11/8/50

11/8/90

CASFO. QJfOLIO
CQNCWTRATOH UHfTS: /V6V

— — g'

74-87-3 cnoftOKnmAJc —
74-«3-9 BROttTtTHA/C
TS-Ot-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3

VKYLCH.OCK
CHLOROETHA/«
hETHYUNE CHLORK
ACSTOe
CARSON DISULFCE
1 ,1-ootoROETKJc
1 .1-OeH.ORQETHANE
1 J2-OCHJ3RQFn€?C (TOTAL)
CH.OROFORM

107-06-2 1 ,2-OCH.ORCETHAJC
78-93-3
71-55-6
56-23-5
108-05-4

2-9UrANOfC
t .1 .1-TKDUKOETHAJC
CAfiSCN TTTRACH.ORK
VKYl ACETATE

75-27-4 BfiOMOOGi.OROrtTHA/C
78-67-5
10061-01-5

f ,2-OCH.OROPROPA/C
ci»-1 J-OD10ROPROP9C

79-01-6 TRDtOROETTCC
124-48-t DGRQMOCHLOROhCTHA/C
79-00-5 1 ,1 >TRD10ROETHA«
71-43-2 BOBDC
10061-02-6
75-25-2
108-10-1

tr«w-1 3-Od.OROPROPQC
BOMOFORM
4-«THYL-2-PEKTAWrC

591-78-6 2-4CW1WC
127-18-4
79-34-5
108-S8-3
108-90-7
100-41-4
100-42-5

•' 1ITRACH.OROFr>C?e
1 .1 55-TETRACHLCROETHAfC
TOUEC
QiXROBOCDC
C7HYL5E7CE?C
STYREX

J 330-20-7 XYLEJC (TOTAL)

OCT.LMn
/I -K
/? «
/! X
fl W

Ji'/fi v8
wr/g ^j

/x, A

tp A
(n £
(o A
(a JS
(a A

If XJ
In J&
fa X
\\ H
(o 2
Is 3
& 2
b J8

————— Mv> J
2 A

IQ 3r j?
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1! Kl
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k >8
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u
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VOLATU ORGANCS AXALYSS DATA S«FT
TEMTIVILY

LAB NAI-C: PEI ASSOCIATES

SAm£MATR«: TEH AX
• ~~~~~^~~~

SAMtZ VT/VOL: HA

CONTRACT: 57?9-€5 / 5798-tt

LASSAM^ED:

LA8FLEO:

LOV

M06TURE: not^e.

Mf«EK OF TC-S FOUND:

CASNU«ER

DATE ANALYZED:

OLUTON FACTOR:

XO-I1-064-03A

573Q-C3

H/8/90

11/8/SO

COhPOLICNAhC — :
CONCCKTRATDNUNrrS:

RET.TKC

76-13-1 1 12-TRJCH.ORO-122-TRFIUOROETHAME 920 200

FORM1EVOA-TC



CtXTT

LAB NAM: PtJ ASSOCIATES CONTRACT: SAS5798-C VHJCACO

SAMF1E MATRIX:

SAMPLE YT/VOL:

LEVEL <V>Wnw<l)

* MOISTURE: (tot dec.

TEN AX

NA

LOV

NA

LAS SAMPLED:

LAB FLED.•

DATERECEVO:

DATE ANALYZED:

OLUTON FACTOR:

VELKACO

VGUAC3

11/8/90

11/8/30

CWCEfn?ATON UNITS:
CASNO.

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
73-13-0
75-35-4
75-34-3
340-39-0
67-66-3
107-06-2
78-93-3

COMPOUND M5JDC Q

CHLOROMETHANE ~
BROMOMETHAKE
VNYLCHLORDE
OLOROETHANE
METHYLENE CH.ORDE
ACETONE
CARBON DSULFDE
1 .I-OCHLOROETH-NE
1 .1-OO10ROETHANE
1 ,2-OCH.OROETH-NE (TOTAU
CHLOROFORM
1 ,2-OOtOROETHAff
2-9UTANOfe

71-55-6 „ 1 ,1 jt-TRDlOKOCTHANE
36-23-3
108-O5-4
75-27-4
78-87-5
10061-01-3

CARBON TETRACH.ORDE
VWYL ACETATE
8ROMODOLOROMETHAME
1 >DO10ROPROPANE
9S-1 ,3-OOt.OAOPROPOC

79-01-6 TROLOROETIBC
124-48-1
79-00-5

OeROMOCH.OROMETHANE
1 ,! >TRCUROETHANE

71-43-2 BOONE
10061-O2-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-»2-3
1330-20-7

trvi*-1 ,3-OCH.OROP^OPOC
BROMOFORM
4-MFTHYL-2-fEffrANOf€
2-tCXANONE
TTTRACH.OROETH3C
1 ,1 ̂ >TETRACH.OROETHANE
TOLUENE
CH.OROBENZDC
ETHYL 8EK2ENE
STYRENE
XYLENE (TOTAL)

OET. LWn
1C
10
10
10

10 S
10
•
•̂
1
*

3
c
«

ê

13 10
i%

"i

10
c

•e«
•

1

5
5
3
u

5
17 10
39 10

5
3
5
5
5
3
3
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U
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u

u
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u
u
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u
u
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u
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u
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4WIT-C 44144

CGCTFE)

LAB H^ME: Pgl ASSOCIATES CONTRACT: SAS5798-e

SAMtJEMATRK:

SAJ-PU YTA^JL:

TIN AX

NA

LOY

HOSTURC: NA

LABSAi-Pt£D:

LABFUD:

DATERECCVED:

DATE ANALYZED:

DLUTDN FACTOR:

VBLKACO

VtilXACO

11/8/90

11/8/90

CASMUMBGR
CONC£NTRATIONUNrT3:

RET.TfC NGOC

FORM IE VOArTC



MEMORANDUM

DATE: December 10, 1990 _^
—\ -B" •* * *\ i " ~. ' ~ ~~^

TO: Vanessa Harris «v'" '-3 *
Project Files, Himco Dump Site | a^j j '• j g 42i \ij"-J

CC: M. Kuehl - RI Lead
R. Gau - Project Manager
M. Grosser - TSQAM ; '.. .

FROM: Rob Cannestra, Hydrogeologist

SUBJECT: EPA ARCS Region V Contract No. 68-W8-9003
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

INSTALLATION OF WATER TABLE WELLS AND LANDFILL CAP SAMPLING

Introduction.

Six shallow observations wells were installed on or adjacent to the Himco Dump
site between the dates of November 5, 1990, and November 14, 1990. Water
table observation wells were installed to obtain water elevation information
and to allow for groundwater sampling. Tasks associated with the installation
of these wells included logging and classification of continuously sampled
soils, field screening of soil samples, collection of soil samples for chemi-
cal and geotechnical analysis, and well installation. In addition, geotechni-
cal samples were taken from five locations on the landfill cap. Landfill cap
samples were collected for testing to determine the engineering properties of
the cap. The following text summarizes the methods and procedures used to
complete these tasks and points out deviations from procedures written in the
Field Sampling Plan (FSP) or drilling specifications.

Drilling and Sampling

Soil borings BRG-1 through BRG-6 were advanced using hollow stem auger tech-
niques. The subcontractor, John Mathes and Associates (Mathes), used a
Central Mine Equipment (CME) 550 ATV rig equipped with 4.25 inch ID (8.0 inch
OD) hollow-stem augers to complete these borings. All borings were continu-
ously sampled from ground surface to total depth using a 3 inch OD stainless
steel split spoon sampler. Two stainless steel split spoon samplers were
used. Split spoon samplers were decontaminated between sampling intervals
according to the following steps: (1) tap water rinse, (2) alconox wash,
(3) tap water rinse, (4) isopropanol rinse, (5) two deionized water rinses.

At each location, borings were drilled and sampled to a depth of 16.0 feet to
allow the well screen to be installed intersecting the wafer table. All
borings were extended a nominal 1 foot by blind drilling with the hollow stem



augers. The extension of borings was completed to accommodate any formation
collapse during monitoring well installation. After completing a well instal-
lation the drill rig and drilling tools were steam cleaned before proceeding
to the next installation.

Field Screening and Logging of Soil Samples

After recovering the split spoon and immediately upon opening the sampler
barrel, soil samples were field screened by slowly running an HNu photoioniza-
tion detector (PID) over the length of the sample. The highest PID reading
observed for each sample interval was recorded on the boring log.

. ' v
After field screening, samples were collected for volatile organic compound
(VOC) and other chemical analyses. Samples were logged by recording the
attempted sample interval, sample length recovered, blow counts, and providing
a visual description of the soil. Sample descriptions included the sample
color (reference Munsell color chart), relative density, major and minor soil
components, general engineering properties and references to the depositional
environment. Based on these observations, soils were classified according to
the Unified Soil Classification System (USCS). Completed soil boring logs are
attached in Appendix A.

Sample Collection

Samples were collected for chemical and geotechnical analysis. Chemical
sampling included samples for VOC, base neutrals (BNA), polychlorinated
biphenyl (PCBs), cyanide and metals analysis. Geotechnical sampling included
samples for. Total Organic Carbon (TOC), Atterberg limits and grain size
analyses. Samples collected during the completion of borings for water table
well installations are summarized in Table 1.

Chemical Sampling

VOC samples were collected immediately after field screening the split spoon.
Two 120 ml. jars were filled with soil taken over the entire length of the
recovered sample for VOC analysis. After filling the VOC sample jars the
remaining soil was emptied into a stainless steel mixing bowl and mixed with a
stainless steel spoon. After mixing, two 8 oz. composite samples were taken
of the homogenous soil mixture for BNA, PCB, and metals analyses. The sample
mixing bowl and spoon were decontaminated between samples by the same method
as the split spoon samplers.

According to the Work Plan, chemical samples were to be taken from the first
five (5) split spoons (upper 10 feet) at each shallow well location. However,
elevated PID readings, peculiar odors or visual signs of contaminations
required the collection of samples at depths below 10 feet. In these cases,
the additional deeper samples were substituted for shallower samples display-
ing no signs of contamination. Potentially contaminated samples were col-
lected below 10 foot depths in borings BRG-01, BRG-03, BRG-05, and BRG-06.



TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS

Himco Dump Site
December, 1990

CHEMICAL SAMPLING • • GEOTECHNICAL SAMPLING
Depth Interval BNA/PCB Metals Atterberg

Boring (Feet) VOCs Pesticides Cyanide Duplicate TOG Limits Grain Size

BRG-01 0 - 2 X X X X
2 - 4 X X X
4 - 6 X X X
6-8 X X X X

10-12 X X X
14-16 X X

BRG-02 0-2
2-4
4-6
6-8
8-10

14-16

BRG-03 0 - 2 X X X
2 - 4 X X X
4 - 6 X X X
6 - 8 X X X
8-10

14-16 X X X

BRG-04 0 - 2 X X X
2-4 X X
4 - 6 X X X
6 - 8 X X X
8-10 X X X

14-16

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X



Boring

BRC-05

BRG-06

Depth Interval
(Feet)

2-4
8-10

10-12
12-14
14-16

0-2
4-6
6-8
8-10

12-14
14-16

TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS

lliraco Dump Site
December, 1990

(continued)

VOCs

CHEMICAL SAMPLING
BNA/PCB Metals
Pesticides Cyanide

X
X
X
X
X

X
X

X
X
X

X
X
X
X
X

X
X

X
X
X

X
X
X
X
X

X
X

X
X
X

Duplicate

GEOTECHNICAL SAMPLING
Atterberg

TOG Limits Grain Size

W/A/AG7



Geotechnical Samples
i

Geotechnical samples were collected randomly from borings completed for the
installation of shallow observation wells. With the exception of boring
BRG-06 samples for Atcerberg limits and grain size analysis were taken in the
interval to be screened during the well installation. Samples for Total
Organic Carbon (TOC) analysis were not collected from every boring completed
for the installation of shallow observation wells.

Geotechnical samples were collected after retrieval of chemical samples from
the remaining composited;soil. . One 8 02. jar was collected for Atterberg
limit and grain size analysis. An additional 8 oz. jar sample was taken for
TOC analysis when applicable.

All samples were labelled, packaged, and shipped according to the details of
the field sampling plan. The site sample custodian completed the appropriate
chain-of-custody documentation. Samples were shipped to the appropriate labs
by Federal Express.

Well Installations

Shallow observation wells W-101A through W-106A were installed to intersect
the water table. Observations made during the drilling and sampling of
borings completed for the installation of wells were used to determine the
depth to the water table. Because of the shallow water table encountered,
modifications were made to the general well specifications to ensure that the
well screens intersected the water table. Table 2 summarizes well construc-
tion information and general well information for water table observation
wells at the Himco Dump site. Well construction diagrams are included in
Appendix B.

Wells were constructed using Schedule 5, Type 304, flush threaded stainless
steel riser attached to 10-foot, continuous wire wrap, 0.010-inch sloe, stain-
less steel screens. Stainless steel screens and riser were manufactured by
Diedrich. Well screens and riser were steam cleaned immediately proceeding
installation, handled only while wearing clean latex gloves, and wrapped in
protective plastic during transport. All flush threaded joints were wrapped
with teflon tape to provide a tight seal. A concentrated effort was made to
assure that well construction materials were not contaminated during handling
or installation.

In general, observation wells were installed to depths of approximately
16 feet rather than the anticipated 20 feet, to allow for the installation of
a 10-foot screen in these shallower borings, the thickness of the filter pack
overlying the screen, bentonite seal, and concrete cap were decreased. In the
modified well installations, filter packs were extended from 0.3 (WT-105A) to
1.2 (WT-101A) feet above the top of the well screen. Benconite pellet seals
were cut to a nominal 1.0 foot thickness rather than the specified 2.0 feet.
The accuracy of measured depths was assured by the shallowness of these
installations.



TABLE 2

WATER TABLE OBSERVATION WELL INFORMATION
Himco Dump Site
December, 1990

State Plane
Coordinates

Well Number

WT-101A

WT-102A

WT-103A

WT-104A

WT-105A

WT-106A

W/A/AG8

North

1,531,617.69

1.534, 861. A3

1,532,537.90

1,531,496.08

1,531,174.04

1,530,932.11

East

407,617.00

405,928.37

405,532.73

406,013.86

407,105.64

407,806.75

Top
of Pipe Screen Length
Elevation (Feet)

764.35

769.08

760.59

765.57

762.94

761.47

10

10

10

10

10

10

Depth
to Bottom
of Well
(Feet)

16.3

16.0

16.0

16.3

16.0

16.2

Depth
to Bottom
of Boring
(Feet)

17.5

16.8

17.0

17.6

16.8

17.0

Depth to
Bottom of

Bentonite Seal
(Feet)

4.2

4.5

4.0

4.3

4.9

5.0



In addition, to facilitate the timely completion of wells, hydration times at
several locations were shortened to approximately one-half hour. The integ-
rity of chese seals was visually checked prior to che installation of a con-
crete cap. Finally, concreta cap thickness was reduced from a specified
5.0 feec to a nominal 3.0 foot thickness to accommodate the shallow installa-
tions. None of these modifications is expected to adversely effect the
performance of these wells.

Despite efforts made to ensure chat wells screens intersected the water table,
the extremely shallow water table at the location of WT-103A made this impos-
sible. During installation, depth to water in WT-103A was approximately
4.0 feet, placing the water level above the interval to be screened. Temporal
fluctuations may cause water levels to decrease, potentially lowering the
water level into the screened interval at this location.

Landfill Cap Geotechnical Samples

Geotechnical samples including jar samples for grain size and Atterberg limit
testing, and shelby tube samples for consolidation undrained triaxial shear
were recovered from five (5) locations on the landfill cap. Landfill cap
sample locations varied slightly from those originally specified because they
were located at points on the geophysical survey grid rather than the proposed
site survey grid. The site survey grid was not completed at the time landfill
cap samples were taken. Rather than sample at random or approximate locations
on the cap, samples referenced geophysical survey grid points. Landfill cap
geotechnical sample locations are included in the site location map
(Figure 1).

Landfill cap samples were recovered by digging through the topsoil cover
(average thickness approximately 0.5 feet) to the calcium sulfate cap. Once
the cap was encountered, excavations were extended by hand to a depth of
approximately 1.5 feet. At this depth, two pint size jar samples were col-
lected for grain size and Acterberg limit testing. After collecting jar
samples the CME 550 drill rig was used to push 24 inch shelby tubes. The
dense nature of the calcium sulfate cap made pushing the tubes difficult. At
several locations, shelby tubes appeared to penetrate through the cap material
into waste. If shelby tubes potentially encountered waste they were marked as
containing potential waste on the tube exterior. Additional shelby tube
samples were attempted at two (2) locations for one-dimensional consolidation
testing, however, no sample was recovered at one location(adjacent to GE-01).
Geotechnical sample holes were backfilled with spoils and hand compacted.

Atmospheric Monitoring

Air quality monitoring within the breathing zone and at the borehole was
completed after recovery of the samples. A PID was used to monitor for vola-
tile organic compounds. A GasTech* meter was used to monitor the levels of
hydrogen sulfide (H2S), oxygen, and indicate the percent of the Lower Explo-
sive Limit (LEL) for methane. A miniRAD radiation detector was used to moni-
tor for radioactivity. The highest readings produced by each instrument were
recorded in the sections provided on the boring log. During the drilling and



sampling of BRG-06, one sampling "earn member became physically ill while
jarring samples from the 12-14 foot depch interval. However, atmospheric
monitoring of the borehole and recovered sample did not show any elevated
readings at this depth. Atmospheric monitoring results recorded during the
completion of borings is included in the completed soil boring logs attached
in Appendix A.

Atmospheric monitoring was completed periodically during well installations.
Efforts were made to take readings at the beginning of the installation proce-
dure and during the installation as sections of auger were removed from the
boring. Atmospheric monitoring during well installations was generally term-
inated after the installation of the bentonite seal as the boring was then
considered effectively plugged off. Results of atmospheric monitoring during
well installations were recorded on daily atmospheric monitoring logs attached
in Appendix B.

During the recovery of geotechnical samples from the landfill cap atmospheric
monitoring was completed as shallow excavations were completed and as shelby
tubes were withdrawn. Atmospheric readings taken during geotechnical sampling
of the landfill cap were recorded on daily atmospheric monitoring logs
attached in Appendix C.

No elevated .levels were recorded during atmospheric monitoring conducted
during the completion of shallow monitoring wells and landfill cap geotechni-
cal sampling.

SUMMARY
X

Six shallow soil borings were completed for the installation of water table
observation wells. Soil Samples were recovered for chemical analysis from the
0 to 10 foot depth interval or if contamination was indicated or observed,
from intervals below 10 feet. Contamination was observed at depths below
10 feet in borings BRG-01, BRG-03, BRG-05, and BRG-06. Soil samples were
submitted for VOC, BNA, PCB, pesticides, metals and cyanide analyses. Select
soil samples were submitted for geotechnical analyses including TOc, grain
size, and Atterberg limits.

Six water table observation wells were installed to intersect the water table.
These wells were constructed to provide groundwater elevation information and
to facilitate groundvater sampling. Concrete cap and bentonite seal thick-
nesses were modified to accommodate proper screening due to the shallow water
table. Despite these efforts, the water level in WT-103A is above the well
screen.

Geotechnical samples of the landfill cap below the surface cover were col-
lected to determine the engineering properties of the cap. Jar and shelby
tube samples of the landfill cap were collected and submitted for grain size,
Atterberg limit, consolidation undrained triaxial shear, and one-dimensional
consolidation testing. Shelby tube samples were potentially pushed into waste
material and were appropriately labeled. At one shelby tube sample location
no sample was recovered.

W/A/AC5
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APPENDIX A

SOIL BORING LOGS
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TECHNICAL MEMORANDUM NUMBER 14
t

DATE: May 1, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead 'V'V ^.'.'.- ̂  "'"'• :":.••••.".'.->'"'•'' ^?. [•r^,* '
Roman Gau, Project Manager rj i^ A # :';; !-"•::,••.;:''; '-~ ' • ;• .; : / ••
Mike Grosser, TSQAM ^ "̂ -̂ -̂ -iii3iJ U aij^a 'ii Jli£< ̂  ^

FROM: Anya Kirykowicz- -
Dave Richardson

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Himco Dump RI/FS
Donohue Project No. 20026.024

WETLANDS ASSESSMENT AND IDENTIFICATION

Introduction'

On October 2-2, 23, and 24, 1990 Donohue & Associates, Inc. conducted an
on-site wetlands assessment and identification at the Himco Dump Superfund
Site as part of the RI Work Plan. The delineation was conducted by Dave
Richardson and Anya Kirykowicz. Three suspected wetland areas were designated
as Northwest Wetland Area, Wetland Remnant, and Gravel Pit Wetland Area. The
location ofvthese areas is presented in Figure 1.

Methods

As outlined in Section 4.6.1 of the Final Field Sampling Plan. Himco Dump
RI/FS Elkhart. Indiana, three essential characteristics were used to identify
wetland areas. These characteristics are: hydric soils, wetland hydrology,
and hydrophytic vegetation. These characteristics and their technical cri-
teria are described below. The approximate boundaries between wetland and
upland areas were identified using methods prescribed in the "Federal Manual
for Identifying and Delineating Jurisdictional Wetlands" (Federal Interagency
Committee for Wetland Delineation, 1989). The Disturbed Area Wetland Determi-
nation Method was used, with the hydrophytic vegetation assessment taking the
lead. Sampling tube cores were used to examine the soil profile for hydric
soils and wetland hydrology. An assessment of hydrophytic vegetation was made
at each sampling tube core. The following equipment was used: soil sampling
tube, dead blow hammer, site map, field notebook, Munsell Soil Color Charts,
flagging tape, wooden lathe, camera, plastic bags, field guides for plant
identification, USGS topographic map, Hydric Soils of the United States List,
and an aerial photograph.



Wetland Hydrology

Wetland hydrology is defined as permanent or periodic inundation or prolonged
soil saturation sufficient to create anaerobic conditions in the soil. The
wetland hydrology criterion is met if a site is inundated or saturated to
within 1.5 feet below the surface, based on the soil drainage characteristics,
for at least one consecutive week during the growing season in an average
rainfall year (Federal Interagency Committee for Wetland Delineation, 1989) .
This criterion is the least exact and the most difficult to assess in the
field.

Hydric Soil .

Hydric soils are defined as soils that are saturated, flooded or ponded long
enough during the growing season to develop anaerobic conditions in the upper
part (U.S.D.A. Soil Conservation Service, 1987). An area has hydric soils

«, „ when the National Technical Committee for Hydric Soils criteria are met.
These criteria relate to soil types, soil drainage characteristics, water
table levels"and frequency of flooding or ponding.

Hvdrophytic Vegetation

Hydrophytic, or wetland, vegetation is defined as macrophytic plant life grow-
ing in water, soil or on a substrate that is at least periodically deficient
in oxygen as a result of excessive water content (Federal Interagency Commit-
tee for Wetland Delineation, 1989). The U.S. Fish and Wildlife Service pub-
lishes a list of plant species that occur in wetlands by region. Each species
in the list is given an indicator status reflecting the range of estimated
probability^that it may occur in a wetland versus non-wetland area across its
entire distribution. These indicator categories are listed below:

0 Obligate Wetland (OBL). Occur almost always (estimated probability
>99V) under natural conditions in wetlands.

0 Facultative Wetland (FACW). Usually occur in wetlands (estimated
probability 67%-99%), but occasionally found in non-wetlands.

0 Facultative (FAC). Equally likely to occur in wetlands or non-wetlands
(estimated probability 34%-66%).

0 Facultative Upland (FACP). Usually occur in non-wetlands (estimated
probability 67%-99%), but occasionally found in wetlands (estimated
probability (l%-33%).

0 Obligate Upland (UPL). Occur in wetlands in another region, but occur
almost always (estimated probability >99%) under natural conditions in
non-wetlands in the region specified. If a species does not occur in
wetlands in any region, it is not on the National List.

Page 2



The hydrophytic vegetation criterion for wetland identification is met when
more than 50 percent of the dominant species at a given site are obligate,
facultative wetland or facultative species.

Deviations

The three suspected wetland areas were renamed in the field. The Northwest
Wetland Area was divided into Area I and Area II. The Gravel Pit Wetland was
designated Area III. The Wetland Remnant was designated Area V. An area
immediately south of the gravel pit was designated Area IV. This area was
added to the field investigation based on visual observations. The study
areas are shown on Figure 1 .

Summary of Results

Sampling tube cores were used to examine the soil profile for hydric soils and
wetland hydrology. A total of thirty-nine sites were chosen for soil sam-
pling, representing the various conditions on the site. The vegetation was
sampled at these 39 sites. Some of the plant species were not identified in
the field but were collected , tagged, and identified off -site. Field work
was conducted in late autumn, making identification difficult. The locations
for the 39 sites are shown on Figure 1.

The only area identified as a wetland was Area IV. All of the other locations
were non-wetland based on existing normal conditions or due to fill materials
that were placed in close proximity to open water.

Hydrophytic vegetation identified in these wetland areas included: Typha
angustifolia (Narrow- leaf Cattail -OBL) , Carex sp. (Sedge sp.), Equisetum
hyemale (Rough Horesetail-FACW) , Solidago gigantea (Giant Goldenrod-FACW) ,
Salix sp. (Willow sp.), Aster novae-angliae (New England Aster- FACW) , and
other Solidago sp. and Aster sp.

AK:llw
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TECHNICAL MEMORANDUM NUMBER IS

DATE: January 25, 1991
V.- ''! ' ' ' •••(

TO: Vanessa Harris - Site Manager L"̂ ;; ;.,.>•'••".; .j

CC: Marcia Kuehl - RI Lead *" """"'
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Tom Puchalski
Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

WETLAND SOIL SAMPLING

Introduction'

Sixteen soil- samples were collected from three suspected wetland areas at the
Himco Dump Site on October 21, 22, and 23, 1990; six from the Northwest Wet-
land Area, four from the Wetland Remnant, and six from the Gravel Pit Wetland
Area (Figure 1). These soil samples were collected to investigate for pos-
sible soil contamination associated within these possible wetland areas.
Sampling locations were selected to include what were suspected to be areas of
most likely contamination. These areas included suspected wetland areas
receiving drainage from the landfill cover as determined by aerial photography
and field observations, and areas of apparent stressed vegetation. Soil
samples were composited at each location from 0 to 18 inches or shallower
where the auger met with refusal. Wetland soil sampling for chemical analysis
was performed by Eric Slusser and Tom Puchalski of Donohue & Associates, Inc.

Methods

Section 4.6.4 of the Final Field Sampling Plan. Himco Dump RI/FS. Elkhart.
Indiana, describes the wetlands soil sampling procedures. A hand auger was
used to collect the sample at each location. After gathering soil to the
required 18-inch depth, grab samples were retrieved from the sample bowl and
put in 4-oz. glass jars for volatile analysis. These jars were filled with no
head space remaining. The remaining soil was classified (USCS), the color
identified using a Munsell Color Chart, and examined for obvious signs of
contamination. This information was recorded on a soils data form (Appen-
dix A) . A stainless steel spoon was used to stir the remaining soil until a
homogeneous mixture was obtained.



The hand auger, mixing spoon, and composite bowl were decontaminated between
sampling points using an alconox and tap water wash, a tap water rinse, an
isopropanol rinse, and two deionized or distilled water rinses. Isopropanol
rinses were captured in a 5-gallon bucket and covered for eventual discharge
into the on-site frac tank. A photograph was taken of each wetland soil
sampling location.

Deviations

The sixteen sampling locations were selected prior to the wetland assessment
and identification. Only one of the locations designated as a wetland sample
(WS-#) was from a wetland location. WS-07 was located near ST-14 (sampling
tube-14) of the wetland identification procedures. ST-14 met all three of the
wetland criteria - hydric soil, hydrology and hydrophytic vegetation.

A stainless steel hand auger was used to collect the soil sample rather than a
sampling tube as was described in the sampling plan. Besides being more labor
intensive, a sampling tube does not collect sufficient soil volume to fill the
required sample jars. Several pushes of the tubes would have been required at
each sampling location. With the hand auger, sufficient sample volume was
collected with one run from 0 to 18 inches.

Summary of Results

Sixteen soil samples for chemical analysis were collected in suspected wetland
areas. Sample locations are provided in Figure 1. Wetland Soil Data forms
are provided in Appendix A. A summary of wetland soil sampling locations,
suspected wetland area, and materials encountered is provided in Appendix B.

TP:AK:llw
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APPENDIX B

WETLAND SOIL SUSPECTED WETLAND
SAMPLE NUMBER AREA LOCATION SAMPLE CHARACTERISTICS

01 * Dark grey silty sand. Moss at
surface, roots to 3".

02 * Light grey silty sand

03 * Very dark grey silty sand.
Refusal at gravel layer (6H
below surface).

04 * Grey silty sand; H2S odor.

05 * Dark grey silty sand; H2S odor
(refusal at 20").

06 I Yellowish brown silty sand.

07 III Very dark grey silty sand.
Trace small shells; H2S odor.

08 III Very dark grey silty sand.
Trace small shells; H2S odor.

09 .. Ill Brown gravelly sand.

10 III brown fine grained sand.

11 III Brown mixed with very dark grey
silty sand f^S odor in grey areas.

12 III Multi-colored gravel and fine sand.

13 V Very dark greyish brown silty sand.

14 * Dark yellowish brown silty sand.

15 V Very dark greyish brown silty sand.

16 V Very dark greyish brown silty sand.

* Located outside of suspected wetland area

A/R/HIMCO/AB3



TECHNICAL MEMORANDUM NUMBER 16 _.̂  {_̂  ..,..,... .̂ ... t-,. ... .- •-. -r -.---
I . ' " . , '

DATE: May 1, 1991 :: -•'."' • -: -.. "..''..-. .'•'•• •',.-.•,-..'.
ij ^J^^'-^L-^-*'^^

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Grosser - TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS

WATER LEVEL MEASUREMENTS

Introduction

Water level and well depth measurements were taken at the Himco Dump Site on
November 6, "1990, February 1, 1991 and February 2, 1991. Static water levels
were measured and recorded to determine groundwater flow directions and
gradients at the site (water table elevations map). Water level and well
depth measurements were also taken after installation of new wells, before and
after well development and during scheduled groundwater sampling. Information
concerning those measurements may be found in the respective technical memo-
randums. Water level and well depth measurements were conducted by Rob
Cannestra, Anya Kirykowicz and Tracey Koach of Donohue & Associates, Inc.
Well locations are shown in Figure 1.

Methods

Section 4.2.3.3 and Section 4.2.3.4 of the Final Field Sampling Plan. Himco
Dump RI/FS. Elkhart. Indiana, described water level, well depth measurements
and decontamination procedures. The water level surface was measured using
poppers and electronic water level indicators. Each well had a reference
point on top of the PVC well casing, from which water level measurements were
taken. Measurements were noted to the nearest 0.01 feet. Each well was sur-
veyed with respect to mean sea level elevation with an accuracy of 0.01 feet.
Water level, well depth and staff gauge measurements were made within a
24-hour period.

The poppers and electric water level indicators were decontaminated between
wells using an Alconox soap and tap water wash, tap water rinse, isopropanol
rinse and two deionized or distilled water rinses. The isopropanol rinses
were captured in a 5-gallon bucket and covered for discharge into the on-site
frac tank.



Deviations
i
Distilled water rinses were used during decontamination procedures in addition
to deionized water.

Summary of Results

Water level measurement forms are attached.

AK:lh

A/R/HIMCO/ACO

Page 2
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FIGURE 1
BITE LOCATION MAP
(TECHNICAL MEMO)

HIMCO DUMP
BUPERFUND BITE

ELKHART. INDIANA
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Page
Preliminary Report

HIMCO
Water Quality - Ground Water

Field Sample
Number

HDWTF-1
HDWT101A
HDWTM-2
HDWTI-3
HDWTQ-1
HDWT106A
HDFDWTP101B
HDWTP101B
HDWTE-2
HDWT106A
HDWT104A
HDFDWT104A
HDUTE-3
HDWTB-1
HDWTM 1
HDUTJ-3
HDWTF-3
HDWTG-3
HDWTJ-2
HDFBWTO-1
HDWTP102B
HDWTJ-1
HDWTP10ZC.
HOWTF-2
HDWTG-1
HDWTO-1
HDUT102A
HDWTB-4
HDWT 1 - 1
HDWTI-2
HDWT102A

EPA Sample
Number

5884E-61
5884E-13
5884E-29
5884E-37
5884E-19
5884E-76
5884E-78
5884E-80
5884E-55
5884E-01
5884E-05
5884E-07
5884E-57
5884E-41
5884E-45
5884E-49
5884E-59
5884E-63
5884E-23
5884E-33
5884E-70
5884E-39
5884E-72
5884E-51
5884E-43
5884E-31
5884E-67
5884E-53
5884E-65
5884E-17
5884E-11

Sample
Date

13-DEC-90
28-NOV-90
03-DEC-90
04-DEC-90
29-NOV-90
08- JAN-91
09- JAN-91
09- JAN-91
12-DEC-90
27-NOV-90
28-NOV-90
28-NOV-90
12-DEC-90
04-DEC-90
05-DEC-90
10-DEC-90
13-DEC-90
13-DEC:90
03-DEC-90
03-DEC-00
07- JAN-91
04-DEC-90
09- JAN-91
11 -DEC-90
04-DEC-90
03-DEC-90
07- JAN-91
11-DEC-90
13-DEC-90
29-NOV-90
28-NOV-90

Chemical Name

Alkalinity,
Alkalinity,
Alkal ini ty.
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkal ini ty.
Alkal ini ty,
Alkal inity.
Alkalinity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkal inity.
Alkalinity,
Alkalinity,
Alkalinity,
Alkal inity,
Alkal inity,
Alkalinity,
Alkalinity,
Alkalinity,
Alkal inity.
Alkal inity.
Alkalinity,
Alkal inity.
Alkal ini ty,
Alkal inity.

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total .̂ <
Total _«<VV
Total "VV^
Total **
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Sample
Concent .

78
510
490
480
460
450
440
430
43
420
40 •rt'O

•f̂ Hl tV•̂ tCx.*̂
\ v>^ 3*Ŷ  24°

230
210
200
20.5
2.9
190
190
180
180
180
180
170
160
160
150
150

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

<f mg/L
ŷ, mg/L

•* mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Oual. of Sample of Sample

J

J
J
J
J

J

J

J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

H1HCO
Water Quality - Ground Water

Field Sample
Number

HDWTB-3
HDWT105A
HDWTN-1
HDWT105A
HDUT103A
HDWTCP-1
HDFDCP-1
HDWTB-2
HDWTM-2
HDWTI-3
HDWTE-3
HDWTQ- 1
HDWT101A
HDWTP101C
HDUT106A
HDWT106A
HDFDWTP101B
HDWTP101B
HDWTF-2
HDWTE-2
HDWTP102B
HDWTM-1
HDWTF-3
HDWTF-1
HDWTJ-2
HDWTB-1
HDWTJ-1
HDWT105A
HDWTG-3
HDWTP102C
HDWT102A

EPA Sample
W'mber

5884E-47
5884E-74
5884E-21
5884E-03
5884E-09
5884E-25
5884E-27
5884E-35
5884E-30
5884E-38
5884E-58
5884E-20
5884E-14
5884E-81
5884E-02
5884E-75
5884E-77
5884E-79
5884E-52
5884E-56
5884E-69
5884E-46
5884E-60
5884E-62
5884E-24
5884E-42
5884E-40
5884E-04
5884 E- 64
5884E-71
5884E-68

Sample
Date

05-DEC-90
08- JAN-91
29-NOV-90
29-NOV-90
28-NOV-90
03-DEC-90
03-DEC-90
04-DEC-90
03-DEC-90
04-DEC-90
12-DEC-90
29-NOV-90
28-NOV-90
09- JAN-91
27-NOV-90
08- JAN-91
09- JAN-91
09- JAN-91
11 -DEC-90
12-DEC-90
07- JAN-91
05-DEC-90
13-DEC-90
13-DEC-90
03-DEC-90
04 -DEC -90
04-DEC-90
29-NOV-90
13-DEC-90
09- JAN-91
07-JAN-91

Chemical Name

Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide. Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved

Sample
Concent .

150
140
140
140
130
120
120
110
3.5
2.2
1.9
1.1
1.0

°"9 •€"°5r̂ fp
*Oi\.>V*

*O V>^0.4
** 0.3

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1

Depth to top Depth to bottom
Units Qual. of Sample of Sanple

mg/L
mg/L J
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L ^

s/lcC>^ ̂ ĥ. iî ^ ̂ ^
V̂ Jg/L
" mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HIMCO
Water Quality - Ground Water

Field Sample
Number

HDFDCP-1
HDWT I -2
HDWT J -3
HDWT106A
HOWTI-1
HDWTF-1
HOWTF-2
HOWTE-2
HDUT105A
HDWTJ-1
HDWTP102B
HDWTB-1
HDWT F - 1
HDWT 1 - 1
HDWTB-2
HDWT 105 A
HDWTQ-1
HDWTE-3
HDUT 101 A
HDFDWTP101B
HDWTP101B
HDWT I -3
HDWT106A
HDWTO-1
HDWT106A
HDWT103A
HDWTP102C
HDWTN-1
HDWTM-2
HDUTG-1
HDWTB-4

EPA Sample
Number

5884E-28
5884E-18
5884E-50
5884E-76
5884E-65
5884E-61
5884E-51
5884E-55
5884E-03
5884E-39
5884E-70
5884E-41
5884E-61
5884E-65
5884E-35
5884E-74
5884E-19
5884E-57
5884E-13
5884E-78
5884E-80
5884E-37
5884E-76
5884E-31
5884E-01
5884E-09
5884E-72
5884E-21
588AE-29
5884E-43
5884E-53

Sample
Date

03-DEC-90
29-NOV-90
10-DEC-90
08- JAN-91
13-DEC-90
13-DEC-90
11 -DEC-90
12-DEC-90
29-NOV-90
04-DEC-90
07- JAN-91
04-DEC-90
13-DEC-90
13-DEC-90
04-DEC-90
08- JAN-91
29-NOV-90
12-DEC-90
28-NOV-90
09- JAN -91
09- JAN-91
04-DEC^90
08- JAN-91
03-DEC-90
27-NOV-90
28-NOV-90
09- JAN-91
29-NOV-90
03-DEC-90
04-DEC-90
11 -DEC-90

Chemical Name

Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
COD
COO
COD
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl ^
Chloride, Cl ^2^
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl

Sample
Concent .

0.1
0.1
0.1
6.2
15
14
<5.0
<5.0
9.9
72
70 ^
61 ̂ 5̂iŝ

'̂ V*-'
•v\> 5-8
OJ> 42
* 40

34
33
33
29
27
260
24
22
21
2.9
18
16
16

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

,* mg/L

|jJ"/L
J> mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/l
mg/L

Depth to top Depth to bottom
Qua I. of Sample of Sample

J
J
J
J
J

J
J
J
J
J
J
J

J

J
J
J
J
J

J

J
J
J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HIMCO
Hater Quality - Ground Water

Field Sample
Number

HDUTF-3
HDFDCP-1
HDUTJ-3
HDUTCP-1
HDUTJ-2
HDUT102A
HDUTI-2
HDFDUT104A
HDUT104A
HDWTP101C
HDUT102A
HDFBUTO-1
HOFBUT105A
HDFDUTP101B
HDUTP101B
HDUTM-1
HDUTM-2
HDUTN-1
HDUT 1 - 3
HDUT101A
HDUTO-1
HOUT106A
HDUT106A
HDUT105A
HDUT 104 A
HDUTP101C
HDUTJ-3
HDUTB-3
HDUTCP-1
HDUT 102 A
HDUTB-1

EPA Sample
Number

5884E-59
5884E-27
5884E-49
5884E-25
5884E-23
5884E-11
5884E-17
5884E-07
5884E-05
5884E-82
5884E-67
5884E-33
5884E-15
5884E-78
5884E-80
5884E-45
5884E-29
5884E-21
5884E-37
5884E-13
5884E-19
5884E-76
5884E-01
5884E-03
5884E-05
5884E-82
5884E-49
5884E-47
5884E-25
5884E-67
5884E-41

Sample
Date

13-DEC-90
03-OEC-90
10-DEC-90
03-DEC-90
03-DEC-90
28-NOV-90
29-NOV-90
28-NOV-90
28-NOV-90
09- JAN-91
07- JAN-91
03-DEC-90
29-NOV-90
09- JAN-91
09- JAN-91
05-DEC-90
03-DEC-90
29-NOV-90
04-DEC-90
28-NOV-9Q
29-NOV-90
08-JANJ91
27-NOV-90
29-NOV-90
28-NOV-90
09- JAN-91
10-DEC-90
05-DEC-90
03-DEC-90
07- JAN-91
04-DEC-90

Chemical Name

Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Chloride,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Kitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia

(NH3)
(NH3) ^
(NH3) <A\;
(NH3) «O O
(NH3) <*)>>
(NH3) >
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)

Sample
Concent .

16
15
15
15
130
120
12
12
12
11
100
0.2 ,x/>
OJtfv Ĵ V

- ̂ VY?"v~\>̂
X" «-0

30
2.8
2.2
18
16
14
14
1.5
0.5
0.49
0.44
0.40
0.24
0.22
0.21

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

A mg/L
•̂ l mg/L
CV mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Qua I. of Sample of Sample

J

J

J

J
J
J
J

J
J
J
J
J
J

J
J
J
J
J
J
J '
J
J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HIMCO
Water Quality - Ground Water

Field Sample
Number

HDWTG-1
HDWTF-2
HDWTF-3
HDWT 1 - 1
HDWTP102B
HDWTJ-1
HDWT 105 A
HDWTP102C
HDWT102A
HDWT105A
HDWTE-3
HDWTG-3
HDWT106A
HOUTB-2
HDWTP101C
HDWTJ-1
HOUTJ-2
HDWT I -3
HDWTP102B
HDWTG-1
HDWTM-2
HDWT106A
HDWT106A
HDWT 104 A
HDFDWT104A
HDWT102A
HDWTB-4
HDWT102A
HDWTP102C
HDWT 1-2
HDWT 105 A

EPA Sample
Number

5884E-43
5884E-51
5884E-59
5884E-65
5884E-70
5884E-39
5884E-74
5884E-72
5884E-67
5884E-74
5884E-57
5884E-63
5884E-76
5884E-35
5884E-82
5884E-39
5884E-23
5884E-37
5884E-70
5884E-43
5884E-29
5884E-01
5884E-76
5884E-05
5884E-07
5884E-11
5884E-53
5884E-67
5884E-72
5884E-17
5884E-03

Sample
Date

04-DEC-90
11-DEC-90
13-DEC-90
13-DEC-90
07-JAN-91
04-DEC-90
08- JAN-91
09-JAN-91
07- JAN-91
08- JAN-91
12-DEC-90
13-DEC-90
08- JAN-91
04-DEC-90
09- JAN-91
04-DEC-90
03-DEP-90
04-DEC-90
07- JAN-91
04-DEC-90
03-DEC-90
27-NOV-90
08- JAN-91
28-NOV-90
28-NOV-90
28-NOV-90
11-DEC-90
07- JAN-91
09- JAN-91
29-NOV-90
29-NOV-90

Chemical Name

Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,
Sulfate,

Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Ammonia
Nitrate
Nitrate
Nitrate
Nitrate
Nitrate
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04
S04

(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
(NH3)
+ Nitrite (N02 + N03)
+ Nitrite (N02 + N03)
+ Nitrite (N02 + N03)
+ Nitrite (N02 + N03)
+ Nitrite (N02 + N03)

Sample
Concent .

0.20
0.19
0.18
0.14
0.11
0.11
0.11
0.10
6.9
1.6
0.48
0.15
O.H
94

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

PRELIMNAKC
67
65
64
64
6
56
54
5.9
5.9
430
38
360
35
33
30

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Dual. of Sample of Sample

J
J
J
J
J
J
J
J
J

J
J

J
J
J
J
J
J
J
J

J

J
J
J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HIMCO
Water Quality - Ground Water

F ield Sample
Number

HDWTN-1
HDWT105A
HDWTCP-1
HDFDCP-1
HDWTF-2
HDWT103A
HDWTO-1
HDWT101A
HDWTF-1
HDFDWTP101B
HDWTP101B
HDWTO-1
HDWTE-2
HDWTE-3
HDWTJ-2
HDWT102A
HDWTB-3
HDWT102A
HOWTP101C
HDWTM-1
HDWTQ-1
HOWTP101B
HDWT 1 - 3
HDFDWTP101B
HDWT106A
HDWTE-3
HDWT106A
HDWTM-2
HDWTJ-1
HDWT I -2
HDWT103A

EPA Sample
Number

5884E-21
5884E-74
5884E-25
5884E-27
5884E-51
5884E-09
5884E-19
5884E-13
5884E-61
5884E-78
5884E-80
5884E-31
5884E-55
5884E-57
5884E-23
5884E-11
5884E-47
5884E-67
5884E-82
5884E-45
5884E-19
5884E-80
5884E-37
5884E-78
5884E-76
5884E-57
5884E-01
5884E-29
5884E-39
5884E-17
5884E-09

Sample
Date

29-NOV-90
08- JAN-91
03-DEC-90
03-DEC-90
11 -DEC-90
28-NOV-90
29-NOV-90
28-NOV-90
13-DEC-90
09- JAN-91
09- JAN-91
03-DEC-90
12-DEC-90
12-DEC-90
03-DEC-90
28-NOV-90
05-DEC-90
07-JAN:91
09- JAN 91
05 -DEC -90
29-NOV-90
09- JAN-91
04-DEC-90
09- JAN-91
08- JAN-91
12-DEC-90
27-NOV-90
03-DEC-90
04-DEC-90
29-NOV-90
28-NOV-90

Chemical Name

Sulfate, 504
Sulfate, S04
Sulfate, S04
Sulfate, SO4
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, 504
Sulfate, 504
Sulfate, S04
Sulfate, S04
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved
TDS (Total Dissolved

-

Solids)
Solids)
Solids)._-r*'
soiftfsMr\,yj
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)

Sample
Concent .

25
22
190
190
18
170
160
150
15
140
140
140
13
110
940

\ YV^
>**^ 820

790
750
620
610
610
600
480
480
450
450
430
430
420

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/V

t T\'W>*
*\ I >*1ng/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Qual. of Sample of Sample

J

J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME



Page
Preliminary Report

HIHCO
Water Quality - Ground Water

Field Sample
Number

HDWTO-1
HDWI101A
HDUT105A
HDUTP102B
HDUTB-1
HDUTB-2
HDFBUTO-1
HDWTG- 1
HOWTG-3
HDWTP102C
HDWTB-4
HDWTF-3
HOWTJ-3
HDWTF-2
HDWT 1 - 1
HDWTN-1
HDWT105A
HDWTE-2
HDWTCP-1
HDFDWT104A
HDFDCP-1
HDWTF-1
HDWT104A
HDFBWT105A
HDWT106A
HDWTM-2
HDWTM-1
HDFDWTP101B
HOUTP101B
HDWTN-1
HDWT 1-3

EPA Sample
Number

5884E-31
5884E-13
5884E-03
5884E-70
5884E-41
5884E-35
5884E-33
5884E-43
5884E-63
5884E-72
5884E-53
5884E-59
5884E-49
5884E-51
5884E-65
5884E-21
5884E-74
5884E-55
5884E-25
5884E-07
5884E-27
5884E-61
5884E-05
5884E-15
5884E-01
5884E-29
5884E-45
5884E-78
5884E-80
5884E-21
5884E-37

Sample
Date

03-DEC-90
28-NOV-90
29-NOV-90
07- JAN -91
04-DEC-90
04-DEC-90
03-DEC-90
04-DEC-90
13-DEC-90
09- JAN-91
11 -DEC-90
13-DEC-90
10-DEC-90
11 -DEC-90
13-DEC-90
29-NOV-90
08- JAN-91
12-DEC-90
03-DEC-90
28-NOV-9Q.
03-DEC-90
13-DEC-00
28-NOV-90
29-NOV-90
27-NOV-90
03-DEC-90
05-DEC-90
09- JAN-91
09- JAN-91
29-NOV-90
04-DEC-90

Chemical Name

TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TDS
TKN
TKN
TKN
TKN
TKN
TKN
TKN

(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved
Dissolved

Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)

Dissolved Sol ids)
Dissolved
Dissolved

Solids)
Solids)

Sample
Concent .

410
400
370
370
360
330
33
320
280
250
250
240
240
230
230
200
170
160
1500
150
1300
120 f

<̂̂ ?o-™;

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

-fHk̂
».*•*• mg/L

Depth to top Depth to bottom
Oual. of Sample of Sample

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
4,

\1tc*rj
Dissolved Solids) "Ô lt" *•**""" ""9/L J
Kjeldahl
Kjeldahl
Kjeldahl
Kjeldahl
Kjeldahl
Kjeldahl
Kjeldahl

Nitrogen) X
Nitrogen)
Nitrogen)
Nitrogen)
Nitrogen)
Nitrogen)
Nitrogen)

_̂ M •** 9.1
41
4.8
4.4
3.9
3.6
2.3

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

jjjjjjj
MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HIMCO
Water Quality - Ground Water

Field Sample
Number

HDFDCP-1
HDUT101A
HDUTQ-1
HDUT106A
HDFBUT105A
HDUTB-2
HDUTP102B
HDUTG-1
HDUT105A
HDUTI-2
HDUTP101C
HDFDUT104A
HDFBUTO-1
HDUTB-1
HDUT105A
HDUTCP-1
HDUTP102C
HDUT102A
HDUT104A
HDUTJ-1
HDUTO-1
HDUT102A
HDUTB-3
HDUT103A
HDUTJ-2
HDUTG-3
HDUTF-3
HDUTM-2
HDUT102A
HOUT104A
HDUTO-1

EPA Sample
Number

5884E-27
5884E-13
5884E-19
5884E-76
5884E-15
5884E-35
5884 E- 70
5884E-43
5884E-74
5884E-17
5884E-82
5884E-07
5884E-33
5884E-41
5884E-03
5884E-25
5884E-72
5884E-67
5884E-05
5884E-39
5884E-31
5884E-11
5884E-47
5884E-09
5884E-23
5884E-63
5884E-59
5884E-29
5884E-11
5884E-05
5884E-19

Sample
Date

03-DEC-90
28-NOV-90
29-NOV-90
08- JAN-91
29-NOV-90
04-DEC-90
07- JAN-91
04-DEC-90
08- JAN-91
29-NOV-90
09- JAN-91
28-NOV-90
03-DEC-90
04-DEC-90
29-NOV-90
03-DEC-90
09- JAN-91
07- JAN-91
28-NOV-90
04 -DEC -90
03 -DEC -90
28-NOV-90
05-DEC-90
28-NOV-90
03-DEC-90
13-DEC-90
13-DEC-90
03-DEC-90
28-NOV-90
28-NOV-90
29-NOV-90

Chemical Name

TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TKN
TP
TP
TP
TP
TP
TP
TP

(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)
Kjeldahl Nitrogen)

Sample
Concent .

2.
17
2

17
14
1.
1.
1.
0.
0.
0.
0.
0.
0.

6
2
0
88
85
8
79
72
58

0.55
0.49
0.33
0.28
0.27
0.
<L
.26
.2*. fit

Kjeldahl Nitrogen) -Q-T?'to'̂ NIlJ
Kjeldahl Nitrogen)W Ĵ V***̂ -18
Kjeldahl Nitrogen) 0.15
Kjeldahl Nitrogen) 0
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)
Phosphorus)

0
0
0
0
0
0
0

.12

.40

.32

.30

.27

.27

.23

.23

Uni ts

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

•*" mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Qual. of Sample of Sample

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J

MONDAY HAY 6, 1991 8:38 AM CENTRAL TIME
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HIMCO
Water Quality - Ground Water

Field Sample
Number

HDWT101A
HDUTN-1
HDFDUT104A
HDWT105A
HDUTJ-1
HDWTI-2
HDWTB-2
HDWT103A
HDWTB-2
HDWTG-1
HDWTM- 1
HDWTP101C
HDWTM- 2
HDWTF-1
HDWT104A
HDWTI-2
HDWTP101B
HDWTE-2
HDFDWTP101B
HDWTN-1
HDWT106A
HDFDCP-1
HDFBWT105A
HDWTF-3
HDWTJ-3
HDWTB-1
HDWTG-3
HDWT106A
HDWTB-4
HDWTE-3
HDWT I - 1

EPA Sample
Number

5884E-13
5884E-21
5884E-07
5884E-03
5884E-39
5884E-17
5884E-35
5884E-09
5884E-35
5884E-43
5884E-45
5884E-82
5884E-29
5884E-61
5884E-05
5884E-17
5884E-80
5884E-55
5884E-78
5884E-21
5884E-01
5884E-27
5884E-15
5884E-59
5884E-49
5884E-41
5884E-63
5884E-76
5884E-53
5884E-57
5884E-65

Sample
Date

28-NOV-90
29 - NO V- 90
28-NOV-90
29-NOV-90
04-DEC-90
29-NOV-90
04-DEC-90
28-NOV-90
04-OEC-90
04-DEC-90
05-DEC-90
09- JAN-91
03 -DEC -90
13-DEC-90
28-NOV-90
29-NOV-90
09- JAN-91
12-DEC-90
09- JAN-91
29-NOV-90
27-NOV-90
03-DEC-90
29-NOV-90
13-DEC-90
10-DEC-90
04-DEC-90
13-DEC-90
08- JAN-91
11 -DEC-90
12-DEC-90
13-DEC-90

Chemical Name

TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS
TSS

(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total
(Total

Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended
Suspended

Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)
Solids) 'P'p.
Solids) |t «•«
Solids)
Solids)
Solids)
Solids)
Solids)
Solids)

Sample
Concent .

0.21
0.19
0.19
0.19
0.17
0.15
0.12
0.09
9.0
9.0
8.0
62
6.0
6.0
5.0
4.0
36
350
32.0
3.0
3.0
3.0

T-̂ iVv*-*"
•*' "24

18
17
15
12
110
11

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mn/L-Q

*• mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Oual. of Sample of Sample

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
V
L*3

J
J
J
J
J
J
J
J

MONDAY MAY 6, 1991 8:38 AM CENTRAL TIME
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Preliminary Report

HINCO
Water Quality - Ground Water

Field Sample
Number

EPA Sample
Number

Sample
Date Chemical Name

Sample
Concent. Units dual.

Depth to top Depth to bottom
of Sample of Sample

HDWTF-2 5B84E-51 11-DEC-90 TSS (Total Suspended Solids)
HDUT101A 5884E-13 28 - NO V- 90 TSS (Total Suspended Solids)

10
.53

mg/L
mg/L

MONDAY MAY 6, 1991 8:38 AM CBMTRAL TIME
ELAPSED: 0 00:02:35.76 CPU: 0:00:43.79 BUFIO: 47 DIRIO: 1140 FAULTS: 3500
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Preliminary Report

HIMCO
Water Quality - Surface Water

Field Sample
Number

HDSS07-01
HOSS08-01
HDSS06-01
HDSS05-01
HDFDSS11-01
HDSS11-01
HDSS01-01
HDSS10-01
HDSS12-01
HDSS09-01
HOSS03-01
HDFDSS01
HDSS02-01
HDSS04-0
HOSS10-01
HDSS11-01
HDFDSS11-01
HDSS09-01
HDFOSS01
HDSS07-01
HDSS08-01
HDSS01-01
HDSS04-0
HDSS10-01
HDSS11-01
HDSS09-01
HOSS12-01
HOFDSS11-01
HDSS02-01
HDSS03-01
HDSS01-01

EPA Sample
Number

5756E-18
5756E-26
5756E-17
5756E-16
5756E-30
5756E-29
5756E-04
5756E-28
5756E-31
5756E-27
5756E-14
5756E-06
5756E-08
5756E-15
5756E-21
5756E-22
5756E-23
5756E-20
5756E-06
5756E-18
5756E-26
5756E-04
5756E-15
5756E-28
5756E-29
5756E-27
5756E-31
5756E-30
5756E-08
5756E-14
5756E-04

Sample
Date

18-OCT-90
19-OCT-90
18-OCT-90
18-OCT-90
19-OCT-90
19-OCT-90
17-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
18-OCT-90
17-OCT-90
18-OCT-90
18-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
17-OCT-90
18-OCT-90
19-OCT-.90
17-OCT-90
18-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
18-OCT-90
18-OCT-90
17-OCT-90

Chemical Name

Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Alkalinity, Total
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
Bromide, Dissolved
COD
COD
COD
COD
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl

Sample
Concent .

158
158
U3
138
130
127
122
120
120
117
113
104
90
90
0.1
0.1
0.1
0.1
42
23
6
5
38
34
34
33
33
33
24
24
22

Depth to top Depth to bottom
Units Qua I. of Sample of Sample

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L J
mg/L J
mg/L J
mg/i J
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

FRIDAY MAY 3, 1991 10:37 AM CENTRAL TIME



Page
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HIHCO
Water Quality - Surface Water

Field Sample
Number

HDSS05-01
HDSS06-01
HDFDSS01
HDSS08-01
HDSS07-01
HDSS09-01
HOFDSS11-01
HDSS10-01
HDSS11-01
HDFDSS01
HOSS01-01
HDSS02-01
HDSS03-01
HDSS04-0
HOSS02-01
HDSS05-01
HDFDSS01
HDSS03-01
HOSS01-01
HDSS04-0
HOSS10-01
HDFDSS11-01
HDSS12-01
HDSS09-01
HOSS11-01
HDSS06-01
HDSS08-01
HDSS07-01
HDSS02-01
HDSS12-01
HDFDSS01

EPA Sample
Number

5756E-16
5756E-17
5756E-06
5756E-26
5756E-18
5756E-27
5756E-30
5756E-28
5756E-29
5756E-06
5756E-04
5756E-08
5756E-H
5756E-15
5756E-08
5756E-16
5756E-06
5756E-14
5756E-04
5756E-15
5756E-28
5756E-30
5756E-31
5756E-27
5756E-29
5756E-17
5756E-26
5756E-18
5756E-08
5756E-31
5756E-06

Sample
Date

18-OCT-90
18-OCT-90
17-OCT-90
19-OCT-90
18-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
17-OCT-90
17-OCT-90
18-OCT-90
18-OCT-90
18-OCT-90
18-OCT-90
18-OCT-90
17-OCT'90
18-OCT-90
17-OCT-90
18-OCI-90
19-OCT.-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
18-OCT-90
19-OCT-90
18-OCT-90
18-OCT-90
19-OCT-90
17-OCT-90

Chemical Name

Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Chloride, Cl
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Nitrogen, Nitrate *
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Nitrogen, Nitrate +
Sulfate. S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04
Sulfate, S04

Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 + N03)
Nitrite (N02 * N03)
Nitrite (N02 + N03)

TDS (Total Dissolved Solids)
IDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)

Sample
Concent .

21
21
21
21
19
0.76
0.70
0.69
0.67
0.31
0.30
0.21
0.17
0.17
155
155
150
146
H5
H5
130
125
125
120
120
100
100
42
384
372
371

Depth to top Depth to bottom
Units Qua I. of Sample of Sample

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

FRIDAY MAY 3, 1991 10:37 AH CENTRAL TIME
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HIMCO
Water Quality - Surface Water

Field Sample
Number

HDSS03-01
HDSS04-0
HDSS11-01
HDSS09-01
HDSS10-01
HDFDSS11-01
HDSS06-01
HDSS08-01
HDSS05-01
HOSS07-01
HDSS01-01
HDSS07-01
HDSS08-01
HDSS06-01
HDSS05-01
HOSS01-01
HOSS12-01
HDSS10-01
HDSS09-01
HDSS03-01
HDSS11-01
HDSS04-0
HOSS02-01
HDFOSS11-01
HDFDSS01
HDSS07-01
HDSS05-01
HDSS06-01
HDSS01-01
HDSS08-01
HDSS04-0

EPA Sample
Number

5756E-14
5756E-15
5756E-29
5756E-27
5756E-28
5756E-30
5756E-17
5756E-26
5756E-16
5756E-18
5756E-04
5756E-18
5756E-26
5756E-17
5756E-16
5756E-04
5756E-31
5756E-28
5756E-27
5756E-14
5756E-29
5756E-15
5756E-08
5756E-30
5756E-06
5756E-18
5756E-16
5756E-17
5756E-04
5756E-26
5756E-15

Sample
Date

18-OCT-90
18-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
18-OCT-90
19-OCT-90
18-OCT-90
18-OCT-90
17-OCT-90
18-OCT-90
19-OCT-90
18-OCT-90
18-OCT-90
17-OCT-90
19-OCT-90
19-OCT-90
19-OCT-90
18-OGT-90
19-OCT;90
18-OCT-90
18-OCT-90
19-OCT-90
17-OCT-90
18-OCT-90
18-OCT-90
18-OCT-90
17-OCT-90
19-OCT-90
18-OCT-90

Chemical Name

TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TDS (Total Dissolved Solids)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TKN (Total Kjeldahl Nitrogen)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)
TP (Total Phosphorus)

Sample
Concent .

367
362
356
353
352
345
295
292
290
249
88
1.5
1.20
0.78
0.68
0.60
0.60
0.54
0.52
0.42
0.42
0.42
0.38
0.38
0.20
0.08
0.07
0.06
0.04
0.04
0.03

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Depth to top Depth to bottom
Qua I. of Sample of Sample

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
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Field Sample
Number

Preliminary Report
HIMCO

Water Quality - Surface Water

EPA Sample
Number

Sample
Date Chemical Name

Sample
Concent. Units dual.

Depth to top Depth to bottom
of Sample of Sample

HDSS12-01 5756E-31 19-OCT-90 TP (Total Phosphorus)
HDFDSS11-01 5756E-30 19-OCT-90 TP (Total Phosphorus)
HDFDSS01 5756E-06 17-OCT-90 TP (Total Phosphorus)
HDSS09-01 5756E-27 19-OCT-90 TP (Total Phosphorus)
HDSS10-01 5756E-28 19-OCT-90 TP (Total Phosphorus)
HDSS11-01 5756E-29 19-OCT-90 TP (Total Phosphorus)
HDSS02-01 5756E-08 18-OCT-90 TP (Total Phosphorus)
HDSS03-01 5756E-14 18-OCT-90 TP (Total Phosphorus)
HDSS07-01 5756E-18 18-OCT-90 TSS (Total Suspended Solids)
HDSS01-01 5756E-04 17-OCT-90 TSS (Total Suspended Solids)
HDFOSS01 5756E-06 17-OCT-90 TSS (Total Suspended Solids)

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
10
6
2

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

FRIDAY MAY 3, 1991 10:37 AM CENTRAL TIME
ELAPSED: 0 00:01:41.81 CPU: 0:00:35.97 BUFIO: 6 DIRIO: 912 FAULTS: 1216


